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ABSTRACT 


Tumors of the pituitary of sufficient size to enlarge the sella and, in some 
instances, to produce ocular symptoms were present either before or after 
adrenal resection in 12 of 122 patients studied at the Mayo Clinic who had 
Cushing’s syndrome associated with adrenocortical hyperplasia. As a group, 
these 12 patients presented a high incidence of cutaneous pigmentation and un- 
usual ophthalmologic difficulties. Seven of the tumors were examined histologi- 
cally; all were composed predominantly of chromophobe cells. One tumor was 
malignant, with extracranial metastatic lesions, but the other 6 showed no 
convincing histologic evidence of malignancy. Such tumors were not observed 
in a group of 34 patients who had Cushing’s syndrome associated with adreno- 
cortical tumor. 

The clinical course of all of 5 patients treated by total adrenalectomy and of 
3 of 5 patients treated by subtotal adrenalectomy suggested that adrenal re- 
section not only did not favorably influence the pituitary tumors but actually 
may have stimulated their growth. The role of such tumors in the production of 
Cushing’s syndrome remains uncertain. 


INCE 1932, when Cushing (1) published his observations on small 
basophil tumors of the pituitary and discussed their possible role in the 
pathogenesis of the syndrome that now bears his-name, interest has con- 
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tinued in the relationship between the anterior pituitary and the adrenal 
cortex in patients who have this disorder. It is well established that the 
clinical picture of Cushing’s syndrome! is a direct consequence of adreno- 
cortical hyperfunction (2) and occurs in association with benign or malig- 
nant tumors of the adrenal cortex and with adrenocortical hyperplasia. Le- 
sions of the anterior pituitary that have been noted most frequently are 
small basophil adenomas, chromophobe adenomas and Crooke’s (3) hyaline 
changes in the extra-adenomatous basophils. Crooke’s changes are present 
in virtually all cases of Cushing’s syndrome regardless of pathologic 
changes in the adrenal glands, and they are probably a result, rather than a 
cause, of hyperfunction of the adrenal cortex (4). Pituitary tumors, on the 
other hand, do not occur in all cases; when present, they play an uncertain 
role in the pathogenesis of the syndrome. 

Although it has been demonstrated that prolonged administration of 
large doses of corticotropin, as well as hydrocortisone-like steroids, will 
produce the clinical picture of Cushing’s syndrome, the demonstration of 
increased corticotropic activity in the blood is needed before one can in- 
criminate the anterior pituitary as the source of the spontaneous disease. 
To date, this has not been done in a convincing manner (5). However, since 
present-day methods of measuring corticotropin in peripheral blood are not 
sensitive enough to detect normal levels of this hormone, it is possible that 
patients who have Cushing’s syndrome associated with adrenocortical 
hyperplasia could have a moderate increase of circulating corticotropin 
that would be undetectable by present assay methods. 

The fact that remission of the signs and symptoms of the disease may 
occur after roentgen therapy of the anterior pituitary in some patients (6), 
and the presence of clinically evident pituitary tumors in some patients 
with Cushing’s syndrome (7-14) suggest that, in at least a few instances, 
the anterior pituitary may be the source of the disorder. The case recently 
reported by Nelson and associates (14) is of particular importance. Their 
patient was found to have a chromophobe pituitary tumor of ‘considerable 
size three and a half years after bilateral adrenalectomy for Cushing’s syn- 
drome; large amounts of corticotropic activity were demonstrated in the 
plasma that could not be completely suppressed by the intravenous ad- 
ministration of hydrocortisone but that decreased after surgical removal of 
the tumor. 

During the past twelve years, a group of patients with Cushing’s syn- 
drome in whom clinically evident tumors of the pituitary were noted either 





1 The term ‘‘Cushing’s syndrome,” as used in this paper, refers to the clinical picture 
described by Cushing, regardless of the pathologic changes present in the adrenal cortex 
or pituitary. 
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before or after surgical resection of hyperplastic adrenal glands has been 
studied at the Mayo Clinic. In view of the indeterminate role of the ante- 
rior pituitary in Cushing’s syndrome, it appeared desirable to review these 
cases. 

MATERIAL 


Between July 1945 and January 1958, surgical exploration of the adrenal 
glands was carried out at the clinic on 156 patients who had Cushing’s syn- 
drome. Of these patients, 34 had adrenocortical tumors, and 122 had 
hyperplastic adrenal cortices.? Roentgenographic examination of the skull 
failed to show evidence of a pituitary tumor in any of the 34 patients with 
adrenocortical tumors, but it indicated the presence of abnormalities com- 
patible with a pituitary tumor either before or after adrenalectomy in 12 
of the 122 patients who had adrenocortical hyperplasia. 

Other than evidence of a pituitary tumor, there was nothing consistently 
different about the clinical picture presented by these 12 patients that 
would set them apart from the remaining 144 patients in the series. The 
group included 9 women and 3 men, and the ages varied from 21 to 60 
years. Cushing’s syndrome was severe in 8 patients, moderate in 1, and 
mild in 3. The duration of the illness varied from one to ten years in 10 of 
the patients; in the other 2 patients, the disease had developed within a 
period of four months prior to examination. The urinary excretion of 
corticosteroids was above normal in each of the 12 patients, and the urinary 
excretion of 17-ketosteroids was increased in 5. Other laboratory abnormal- 
ities were noted with approximately the same frequency as has been re- 
ported previously (15). The smallest totally resected adrenal gland 
weighed 5 Gm., and the largest weighed 21.5 Gm., the average being 9 Gm. 
The largest gland was in one of the patients with Cushing’s syndrome of 
only four months’ duration. 


REPORT OF CASES 


Case 1. A 21-year-old woman with severe Cushing’s syndrome of about three years’ 
duration was first examined at the clinic in 1947. She had received roentgen therapy of 
the pituitary in 1945 and 1946, with a calculated tumor dose of 2400 r. Roentgenologic 
examination of the skull did not reveal any evidence of a pituitary tumor. Radical bi- 
lateral subtotal adrenalectomy was performed in two stages in 1947, with removal of 
6.5 Gm. of tissue from the left side and 7.5 Gm. from the right. Within six months, 
the signs and symptoms of Cushing’s syndrome had disappeared, and moderate cu- 
taneous pigmentation of the type seen in Addison’s disease had developed concurrently. 
Results of laboratory studies, including the Robinson-Power-Kepler water test, the 





2 The term “hyperplasia,” as used in this paper, includes not only those adrenal 
glands which are grossly enlarged but also those which are of essentially normal size and 
weight and are associated with unequivocal clinical evidence of Cushing’s syndrome. 
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Cutler-Power- Wilder salt-deprivation test, and determination of urinary steroids, were 
normal; a second roentgenogram of the head was also normal. 

The patient’s cutaneous pigmentation became intense and small areas of buccal 
pigmentation appeared by 1952, at which time minimal evidence of recurrent Cushing’s 
syndrome was present. Obvious recurrence of Cushing’s syndrome was evident by Au- 
gust 1953. At that time, exploration of the subtotally resected left adrenal revealed an 
enlarged remnant (9 Gm.) showing diffuse cortical adenomatosis, with nodules varying 
from 5 mm. to 1 em. in diameter; this remnant was totally removed. Roentgenograms 
in 1952 and 1953 showed slight expansion of the floor of the left side of the sella. 

Following removal of this left adrenal remnant, the signs and symptoms of Cushing’s 
syndrome again disappeared, but the melanosis and buccal pigmentation persisted 
despite adequate replacement therapy, including 30 to 75 mg. of cortisone per day in 
fractional doses and desoxycorticosterone acetate (DCA) bucally or 9-alpha-fluorohy- 
drocortisone orally. In +1957, roentgenologic studies showed enlargement, erosion and 
decalcification of the sella, with evidence of extension of an intrasellar tumor into the 
sphenoid sinus. The visual fields were normal. The patient was given radiocobalt (Co®°) 
therapy, with a calculated tumor dose of 3500 r. In 1958, examination indicated no 
further change in the sella or the pigmentation; the visual fields were still normal. 


Case 2. A 28-year-old woman with moderately severe Cushing’s syndrome of from 
one to two years’ duration was first seen at the clinic in August 1950. Examination of 
the visual fields and roentgenologic studies of the head gave normal results except for 
osteoporosis of the skull. Total adrenalectomy was performed in September 1950, with 
removal of 7.5 and 9.0 Gm. of tissue from the left and the right side, respectively. 

The signs and symptoms of Cushing’s syndrome disappeared, and the patient felt 
reasonably well with replacement therapy consisting of 12.5 mg. of cortisone and the 
buccal administration of 2 mg. of DCA twice a day. A moderate degree of cutaneous 
pigmentation was present six months after operation. This persisted and progressed, 
becoming intense, and buccal pigmentation developed (Fig. 1a). The intramuscular 
injection of cortisone (40 mg. daily) and hydrocortisone acetate (250 mg. weekly) for 
three and six months, respectively, failed to decrease the melanosis. 

In May 1955 (five years after adrenalectomy), the patient noted the rapid develop- 
ment of headaches, diplopia and ptosis of the right upper eyelid. Examination revealed 
paresis of the right third cranial nerve, normal visual fields, and enlargement, erosion 
and decalcification of the sella. Co® radiation therapy, with a calculated tumor dose of 
5000 r, produced improvement of the right third-nerve paresis. , 

In the summer of 1958, menses ceased abruptly, headaches returned, and the patient 
experienced the rapid development of complete paresis of the right third, fourth, fifth 
and sixth cranial nerves, with roentgenologic evidence of further enlargement and de- 
calcification of the sella. The visual fields remained normal. Craniotomy in September 
1958 revealed a large chromophobe adenoma distorting the adjacent structures and 
filling the right cavernous sinus. Radical resection was accomplished; three and a half 
months later, the cutaneous pigmentation had decreased by approximately 50 per cent 
(Fig. 1b) and the cranial-nerve palsies had improved. Since 1956, replacement therapy 
has consisted of 0.1 mg. of 9-alpha-fluorohydrocortisone once daily and 30 mg. of hydro- 
cortisone (orally) in fractional doses daily. 


Case 3. A 42-year-old woman with severe Cushing’s syndrome of about three years’ 
duration was first seen at the clinic in July 1952. The visual fields were full. Roentgeno- 
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b 


Fig. 1. (Case 2). a. Cutaneous pigmentation approximately eighteen months after 
adrenalectomy. b. Decrease in cutaneous pigmentation in same patient three and a half 
months after craniotomy, which was performed seven years after the picture in a was 
taken. 


grams of the skull were normal except for osteoporosis. Right total and left subtotal 
adrenalectomy was performed in August 1952, with removal of 10.7 and 9.7 Gm. of 
tissue from the right and the left side, respectively. 

Good remission of the disease occurred, but signs and symptoms of recurrent Cush- 
ing’s syndrome developed in 1955, When examined in June 1956, the patient had re- 
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current Cushing’s syndrome of moderate severity, cutaneous melanosis of moderate de- 
gree and pigmentation of the buccal mucosa. The visual fields and results of roentgeno- 
logic studies of the head were again normal except for osteoporosis of the skull. Surgical 
exploration, in June 1956, of the subtotally resected left adrenal revealed an enlarged 
remnant (5 Gm.), which was completely removed. The patient subsequently received 
replacement therapy, consisting of 10 mg. of cortisone two or three times a day and 0.1 
mg. of 9-alpha-fluorohydrocortisone daily. 

Re-examination in June 1957 revealed a moderate increase in the cutaneous melanosis, 
enlargement and decalcification of the sella, and normal visual fields. The patient re- 
ceived roentgen therapy, with a calculated tumor dose of 2900 r. Examination in June 
1958 indicated no change in the sella, normal visual fields, and a questionable decrease 


in cutaneous pigmentation. 


Case 4. A 34-year-old woman with moderate Cushing’s syndrome of approximately 
two years’ duration was first seen at the clinic in May 1955. Roentgenologic examina- 
tion showed the sella to be generous in size, with some sharpening of the left anterior 
clinoid, suggesting the possibility of a pituitary tumor. The visual fields were normal. 
Bilateral total adrenalectomy was performed in May 1955, with removal of 6.4 and 
6.7 Gm. of tissue from the right and the left side, respectively. Evidences of Cushing’s 
syndrome disappeared by August 1955, and the patient was maintained on 12.5 mg. of 
cortisone given orally every eight hours and 50 mg. of desoxycorticosterone trimethyl 
acetate given intramuscularly every four weeks. Cutaneous pigmentation first appeared 
in August 1955, and was moderately advanced by October 1955. 

During January 1956, headaches of increasing severity developed. Five days before 
re-examination in February 1956, visual difficulty appeared and progressed rapidly. 
Examination revealed paresis of the left third cranial nerve and incongruous right homon- 
ymous hemianopsia (Fig. 2a), indicating a left-sided chiasmal lesion. Roentgenologic 
studies showed enlargement, decalcification and erosion of the sella, and left carotid 
angiography revealed distortion of the left internal carotid artery in the region of the 
sella caused by a parasellar mass. Craniotomy was performed in February 1956, with 
radical subtotal removal of a chromophobe adenoma that had distorted the adjacent 
structures and invaded the cavernous sinus. Technically, it was not feasible to remove 
the entire tumor, and the patient received postoperative Co® radiation therapy, with a 
calculated tumor dose of 5000 r. By October 1956, the visual fields had returned to 
normal (Fig. 2b), and there was only slight weakness of elevation of the left eye. The 
pigmentation persisted unchanged. The patient was taking 12.5 mg. of cortisone twice 
a day and 0.1 mg. of 9-alpha-fluorohydrocortisone daily. 


Case 5. A 34-year-old man with severe Cushing’s syndrome of four months’ duration 
was first seen at the clinic in July 1950. Roentgenologic studies revealed pronounced 
enlargement of the sella, with decalcification and probable extension of the intrasellar 
tumor into the sphenoid sinus. The visual fields were normal. Radical subtotal adrenalec- 
tomy was performed in two stages, with removal of the entire right adrenal (21.5 Gm.) 
and an estimated 90 per cent of the left adrenal (15.6 Gm.). 

The signs and symptoms of Cushing’s syndrome disappeared. By May 1951, charac- 
teristic addisonian pigmentation of moderate degree had developed. Although there was 
evidence that some functioning adrenal tissue was present after cessation of replace- 
ment therapy (cortisone, 12.5 mg. twice a day, and 2 mg. of DCA given buccally each 
day) for one month, the patient felt poorly and the clinical picture of mild adreno- 
cortical insufficiency developed. Replacement therapy was resumed and has been con- 
tinued. 
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Re-examination in February 1958 showed no further change in the sella as compared 
to previous examinations. The visual fields were still normal. Moderate cutaneous mela- 
nosis had persisted but had not progressed. 


Case 6. A 60-year-old woman with mild Cushing’s syndrome of at least four years’ 
duration, pronounced enlargement of the sella and bitemporal hemianopsia was first 
seen at the clinic in November 1950. The patient received roentgen therapy, with a cal- 
culated tumor dose of 2200 r, which caused complete disappearance of the right-field 
defect with only slight residual depression of the left field. However, examination in 
February 1951 revealed definite progression of Cushing’s syndrome in the absence of 
further change in the sella and in the presence of essentially normal visual fields. 
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Fig. 2. (Case 4). Visual fields of a patient with a chromophobe adenoma of the pituitary 
gland and Cushing’s syndrome. a. Before craniotomy. b. After craniotomy. 


Bilateral subtotal adrenalectomy in two stages was planned, but the patient had a 
fatal pulmonary embolus soon after subtotal resection of the left adrenal. Necropsy re- 
vealed a large chromophobe tumor of the pituitary. Cutaneous melanosis was not present 
during the period of observation. 


Case 7. A 42-year-old man with severe Cushing’s syndrome of approximately one 
year’s duration was first seen at the clinic in August 1951. Roentgenologic studies re- 
vealed erosion of the floor and dorsum of the left side of the sella and a rounded shadow 
containing calcium just to the left of the sella. Examination of the visual fields demon- 
strated an arcuate defect on the left. Bilateral total adrenalectomy was performed in 
October 1951, with removal of 5.7 and 5.0 Gm. of tissue from the left and the right side, 
respectively. The patient received 12.5 mg. of cortisone twice a day and 2 mg. of DCA 
given buccally twice a day as replacement therapy. 
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By July 1952, evidences of Cushing’s syndrome had disappeared and melanosis of the 
skin had developed, as seen in Addison’s disease. The arcuate defect in the left visual 
field had decreased in size, and roentgenograms showed the sella to be unchanged. The 
patient returned in July 1953, at which time examination indicated progression of the 
cutaneous melanosis, with pigmentation of the buccal mucosa, pallor of the upper tem- 
poral sector of the left optic disk, considerable increase in the defect of the field of the 
left eye, and an increase in the calcification to the left of the sella. Ten days later, severe 
headache, rapid visual loss and tinnitus developed. Examination of the visual fields re- 
vealed a progressive defect now involving the fields of both eyes. Craniotomy was 
performed in August 1953, with radical resection of a chromophobe adenoma containing 
calcium. 

The defect in the visual field of the left eye improved, and that of the right eye disap- 
peared. The patient’s pigmentation remained unchanged. He felt well until January 1954, 





Fig. 3. (Case 7). Tumor implant in subarachnoid space of spinal cord, with invasion 
and partial destruction of spinal cord (hematoxylin and eosin; <4). 


when rapid visual loss again developed. Examination indicated: complete loss of the 
visual field of the left eye, and paresis of the right third and the left third and fourth 
cranial nerves. The patient received roentgen therapy, with a calculated tumor dose of 
3000 r. Great improvement occurred in the visual fields by July 1954. The patient’s 
pigmentation remained unchanged with a dosage of 10 mg. of cortisone three times a 
day and 2 mg. of DCA given buccally twice a day. : 

Late in December 1954, there was progression of visual difficulty, with further loss 
in both fields. In January 1955, the patient received Co® radiation therapy, with a 
calculated tumor dose of 4100 r, which was followed by improvement in the visual-field 
defects. In the spring of 1955, the patient noted the onset of radicular pain involving 
the right lower extremity, anorexia with morning vomiting, and loss of weight. Exami- 
nation in July 1955 revealed deep cutaneous pigmentation, neurologic evidence of a 
lesion involving the lumbosacral plexus on the right, further improvement of the 
visual-field defects, and no change in the skull roentgenograms as compared to those in 
1953. The patient died in September 1955. At necropsy, Dr. Oliver W. Lohr’ of Saginaw, 
Michigan, found a malignant pituitary tumor with metastasis to the liver and spinal 
cord (Figs. 3-7). 





3 We are deeply indebted to Dr. Lohr for supplying the pathologic data and material, 
both gross and microscopic, in this case. 
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Fig. 4. (Case 7). Implantation of tu- 
mors on lower end of spinal cord and 
nerve roots of cauda equina. 


Case 8. A 52-year-old woman with mild 
Cushing’s disease of approximately four 
years’ duration and enlargement of the 
sella with erosion of the floor and both an- 
terior clinoids was first seen at the clinic 
in December 1951. Examination of the 
visual fields revealed no evidence of a 
chiasmal lesion. Left subtotal adrenalec- 
tomy was performed in December 1951, 
with removal of an estimated 90 per cent 
of the gland (7.8 Gm.). The patient re- 
‘ceived roentgen therapy of the pituitary, 
with a calculated tumor dose of 3300 r. 

Except for mild hypertension, the signs 
and symptoms of Cushing’s syndrome had 
disappeared by June 1952; however, roent- 
genograms showed extensive destruction of 
the clinoids without further enlargement of 
the sella. Rhinologic examination revealed 
a mass presenting in the region of the right 
sphenoid sinus that, on biopsy, proved to be 
a chromophobe adenoma of the pituitary. 
Two 50-mg. radium tubes were applied to 
the mass and left in place for ten hours. 





Fig. 5. (Case 7). Metastatic tumors in liver, showing one under 
Glisson’s capsule and others deeper within the liver. 
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Fic. 6. (Case 7). Malignant chromophobe adenoma of pituitary. Some of the cells 
contain indistinct granules. The nuclei are pleomorphic, and mitotic figures are seen 
(hematoxylin and eosin; 700). 





Fig. 7. (Case 7). Portion of one of the nodules that had invaded the spinal cord, 
showing some of the cells containing granules that did not stain specifically as either 
eosinophilic or basophilic. Note the pleomorphism of the nuclei and the mitotic figures 
(hematoxylin and eosin; < 500). 
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Subsequent examinations in 19538, 1954 and 1955 revealed no further change in the 
sella, no evidence of a chiasmal lesion on study of visual fields, mild hypertension without 
other signs of Cushing’s syndrome, and normal urinary excretion of both 17-ketosteroids 
and corticosteroids. Significant cutaneous pigmentation was not observed in this pa- 
tient. 


Case 9. A 51-year-old man who complained of headaches, blurred vision and ptosis 
of the left upper eyelid of three months’ duration was first seen at the clinic in August 
1952. Examination revealed paresis of the left third cranial nerve, a minimal field defect 
indicating a chiasmal lesion with involvement of the left optic tract, and enlargement 
and decalcification of the sella. Craniotomy was performed in September 1952, but tech- 
nical difficulties prevented removal of the tumor. Late in December 1952, further visual 
difficulties developed, and examination revealed partial paresis of the left third, fourth 
and sixth cranial nerves and slight increase in the field defect. Craniotomy, in January 
1953, revealed a large chromophobe adenoma of the pituitary that could not,be com- 
pletely removed without sacrificing the left optic nerve; therefore, only subtotal removal 
was performed. Postoperatively, the patient received roentgen therapy, with a calculated 
tumor dose of 2900 r. The paresis of the cranial nerves disappeared, and the field defect 
became smaller. 

Ptosis of the left upper eyelid and diplopia occurred in May 1954. Examination at 
that time revealed paresis of the left third, fourth and sixth cranial nerves, a moderate 
increase in the field defects, and the clinical picture of mild Cushing’s syndrome. The 
history indicated that the Cushing syndrome was of four months’ duration, but review 
of the patient’s records indicated that a few of the signs and symptoms of Cushing’s 
syndrome had been present on the initial examination in 1952. Radical subtotal adrenal- 
ectomy was performed in May 1954, with removal of all of the right adrenal (6.3 Gm.) 
and an estimated 90 per cent of the left adrenal (5.7 Gm.). The patient received 12.5 
mg. of cortisone twice a day as replacement therapy, and the features of Cushing’s 
syndrome regressed. 

The patient subsequently noted the development of failure of central vision in the 
left eye, complete paresis of the left third, fourth and sixth cranial nerves, partial paresis 
of the fifth cranial nerve, and other neurologic evidence of extension of the pituitary 
tumor. Further roentgen therapy was given, with a calculated tumor dose of 2800 r, 
but the patient died in June 1955. Although mild melanosis of the skin had been noted 
in 1954 before subtotal adrenalectomy, it did not progress and could not be considered 
characteristic of addisonian pigmentation. 


Case 10. A 59-year-old woman in a state of congestive heart failure and with severe 
Cushing’s syndrome of about seven years’ duration was seen at the clinic in April 1953. 
Examination revealed normal visual fields, pronounced enlargement and destruction of 
the sella, and atrophic skin with numerous ecchymotic areas and striae but no melanosis. 
Bilateral total adrenalectomy was performed in May 1953, with removal of 8.8 and 9.5 
Gm. of tissue from the right and the left side, respectively. 

The patient had a difficult postoperative course that was complicated by recurrent 
ileofemoral thrombophlebitis, but she recovered and was dismissed with instructions 
to take 10 mg. of cortisone every eight hours and 2 mg. of a buccal preparation of DCA 
twice a day. The patient died suddenly three months after adrenalectomy; necropsy 
was not performed. 


Case 11. A 44-year-old woman with florid Cushing’s syndrome of about two years’ 
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duration was first seen at the clinic in October 1953. Roentgenologic studies showed 
sellar enlargement, with erosion of the floor and dorsum sellae on the left. The visual 
fields were normal. Radical subtotal adrenalectomy was performed in October 1953, 
involving removal of all of the right adrenal (10 Gm.) and an estimated 80 per cent of 
the left adrenal (6.8 Gm.). The patient was dismissed with instructions to take 12.5 mg. 
of cortisone orally twice a day. 

In April 1954, examination revealed darkly pigmented skin, an absence of buccal 
pigmentation, complete remission of the signs and symptoms of Cushing’s syndrome, 
normal visual fields, and no further changes in roentgenograms of the head. The patient 
had continued to take 12.5 mg. of cortisone twice a day since the operation and felt well. 
An acute febrile illness developed in March 1955, and the patient died. 

Case 12. A 3l-year-old woman with severe Cushing’s syndrome that had slowly de- 
veloped over the preceding ten years was examined at the clinic in March 1956. The 
visual fields were normal, but roentgenologic studies revealed enlargement, erosion 
and decalcification of the sella. Bilateral total adrenalectomy was performed in April 
1956, with removal of 5.5 and 6.5 Gm. of tissue from the right and the left side, respec- 
tively. The patient was given replacement therapy (10 mg. of cortisone three times a 
day and 0.2 mg. of 9-alpha-fluorohydrocortisone daily) and recéived Co® radiation 
therapy of the pituitary, with a calculated tumor dose of 4000 r. 

Repeated examinations did not reveal further changes in the sella, and the visual 
fields remained normal until October 1957. At that time, the patient complained of head- 
ache and visual difficulty of two weeks’ duration. Examination of the visual fields re- 
vealed a chiasmal defect, but roentgenologic studies indicated no further sellar enlarge- 
ment. Craniotomy was performed in October 1957, a chromophobe adenoma being 
removed. The visual-field defect cleared, except for slight depression of the left upper 
temporal sector. Moderate melanosis of the skin had developed by July 1956; this has 
persisted but has not progressed. 

OPHTHALMOLOGIC OBSERVATIONS 

As a group, these 12 patients presented somewhat unusual ocular mani- 
festations of pituitary tumors. In 4 patients (Cases 2, 4, 7 and 9), the 
ocular findings differed from those commonly associated with pituitary 
tumors in that palsies of cranial nerves caused by extrasellar extension of 
the tumors were a conspicuous feature. Five of the 12 patierits (Cases 4, 6, 
7, 9 and 12) had defects in the visual fields, 3 of these 5 being.in the group 
who also had involvement of motor nerves to the eye. One patient (Case 2) 
had paralysis of the third, fourth, fifth and sixth cranial nerves without in- 
volvement of the visual pathways. The remaining 6 — (Cases 1, 3, 5, 
8, 10 and 11) did not have ocular manifestations. 

In contrast to the usual insidious onset and slow progression of visual 
symptoms caused by pituitary tumors, the patients in whom the tumors 
grew after total: adrenalectomy experienced rapid onset of visual diffi- 
culties. For example, one patient (Case 4) noted the onset of visual dis- 
turbance only five days prior to admission, when she was found to have 
paralysis of the third nerve and advanced visual defects in each eye (Fig. 2). 

The defects of the visual fields were of a chiasmal type but were not al- 
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ways the clear-cut bitemporal hemianopsia usually associated with chro- 
mophobe adenomas. They tended to be of an incongruous homonymous 
nature, indicating involvement of the optic tracts as well as the chiasm. 

Involvement of oculomotor nerves is a relatively unusual occurrence in 
patients who have pituitary tumors. When it does occur, it indicates para- 
sellar extension of the tumor. Such involvement in one third of our patients 
represents a much higher incidence than is seen in any other group of pa- 
tients with tumors of the pituitary gland. 


PATHOLOGIC ASPECTS 


Microscopic examination of the pituitary tumors was carried out in 7 
of the 12 cases, employing the Mallory-Heidenhain and periodic acid-Schiff 
stains. All the lesions proved to be chromophobe adenomas. In 3 cases, 
some cells from the original pituitary gland were compressed in the capsule 
of the tumor. In 4 cases, the cells were similar to those seen in the usual 
chromophobe adenoma; only a slight amount of pleomorphism was noted, 
and no giant or hyperchromatic nuclei, mitotic figures, or specific granules 
were present in any of the cells in these 4 cases. In Cases 2 and 12, the 
cytoplasm contained some indistinct granules that did not stain specifically 
as either acidophilic (eosinophilic) or basophilic. However, in an extract of 
one of these tumors (Case 2), our associate, Dr. R. C. Bahn, found evi- 
dence of both corticotropic and melanocyte-stimulating activity that will 
be described in a subsequent report. The tumor in Case 6 showed pro- 
nounced pleomorphism of the cells, with hyperchromasia of many nuclei 
but no giant cells or mitotic figures. 

The tumor in Case 7 was unusual because it had extended around the 
optic nerves and optic chiasm and had grown backward into the posterior 
cranial fossa. Numerous implants were present in the subarachnoid space 
of the spinal cord, which was invaded by the tumor (Fig. 3). Nodules of 
tumor surrounded the nerve roots of the cauda equina, which were fused, 
producing a nodular matted appearance (Fig. 4). Numerous grayish-white 
nodules measuring from 3 to 26 mm. in diameter were present in the liver 
(Fig. 5). Microscopically, this was a highly malignant chromophobe tumor 
showing great variation in the size of the nuclei, many of which were 
hyperchromatic (Fig. 6). Some of the cells contained a few nonspecific 
granules. Some multinucleated giant cells and numerous mitotic figures 
were present. The microscopic appearances of the tumor in the pituitary 
fossa (Fig. 6), its extension to the posterior fossa, the implants on the 
spinal cord (Fig. 7) and cauda equina, and the metastatic lesions in the 
liver were all similar. This tumor was the only malignant one in the series; 
the other 6 displayed varying degrees of cellular activity, without mitotic 
figures or other signs of malignancy. 
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COMMENT 


Relationship of the pituitary tumors to Cushing’s syndrome. The observa- 
tions in this study do not permit conclusions regarding a possible role of the 
chromophobe tumors in the production of Cushing’s syndrome in these pa- 
tients. However, certain facts appear to stand out. 

First, the occurrence of pituitary tumors of sufficient size to cause en- 
largement of the sella in 12 of 122 patients who had Cushing’s syndrome 
associated with adrenocortical hyperplasia cannot be explained by chance 
coexistence of the two conditions. It is also to be noted that the finding of 
tumors composed predominantly of chromophobe cells in the 7 cases in 
which tissue was available for examination appears to be in marked con- 
trast to the relatively common finding of small, clinically undetectable 
basophilic tumors of the pituitary in patients with Cushing’s syndrome at 
necropsy. 

Second, little reason apparently exists to regard such pituitary neo- 
plasms as the result of adrenocortical hyperfunction. In contrast to 
Crooke’s changes, which probably are a reactive phenomenon, clinically 
evident chromophobe tumors of the pituitary have not been reported in 
patients with Cushing’s syndrome caused by adrenocortical tumors, nor 
have they been reported in patients with nonendocrine diseases after ad- 
ministration of cortisone and allied steroids or corticotropin. Furthermore, 
the clinical course of the 10 patients who survived adrenalectomy for pro- 
longed periods in no way suggests that correction of the adrenocortical 
hyperfunction resulted in regression of the pituitary tumors. On the con- 
trary, the course of 7 of the patients (Cases 1-4, 7, 9 and 12) suggests that 
adrenalectomy actually favored the development or progression of the 
tumors. 

Third, since 9 of the 12 patients (Cases 4-12) had some clinical evidence 
of a pituitary tumor prior to adrenalectomy, there is little reason to think 
that adrenalectomy initiated the development of the pituitary tumors in 
any of the 12 patients. Although the first 3 patients did not present clinical 
evidence of a pituitary tumor prior to adrenalectomy, it is possible that 
small, clinically nonevident: pituitary tumors existed at the time of the 
adrenal operation. On the other hand, the sequence of events in this group 
of patients does suggest that adrenalectomy resulted in progression of the 
pituitary tumors. 

Fourth, in contrast to the lack of evidence that these tumors may re- 
sult from adrenocortical hyperfunction, support exists for the view that 
they may be intimately involved in the development of Cushing’s syn- 
drome in at least some patients who have adrenocortical hyperplasia. Thus, 
Nelson and associates (14) supplied direct evidence that after adrenal- 
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ectomy the pituitary tumor in their patient was producing large quantities 
of corticotropin. Whether or not increased corticotropic activity was pres- 
ent in the blood before adrenalectomy is uncertain. In this connection, it is 
of interest that Cushing’s syndrome recurred in 2 of 6 of our patients who 
were treated initially by subtotal adrenalectomy, indicating that the stimu- 
lus to adrenocortical hyperfunction that produced the disease in the first 
place was still operative. Whether or not this stimulus was excessive levels 
of circulating corticotropin produced by the pituitary neoplasm may be re- 
vealed by further study of patients of this type both before and after 
adrenalectomy. The possibility that such tumors secrete a potentiating ma- 
terial (15) of some sort, different from corticotropin, also merits considera- 
tion. 

Finally, the development of cutaneous melanosis (Fig. 1) in 8 of the 10 
patients who survived adrenalectomy for more than three months, and its 
persistence despite adequate or excessive replacement therapy with corti- 
sone and despite recurrence of Cushing’s syndrome in 2 cases, suggest an 
uncontrolled excessive secretion of some type of pigmentary hormone. The 
question can be raised as to whether this implies an associated overpro- 
duction of corticotropin. Although the association of cutaneous melanosis 
and increased levels of circulating corticotropin in patients who have un- 
treated Addison’s disease is well documented, and although an occasional 
patient with untreated Cushing’s syndrome has melanosis, the precise 
relationship between corticotropin and melanocyte-stimulating hormone 
~ (MSH) in disorders of the adrenal cortex is not firmly established. At- 
tempts to demonstrate MSH activity in the peripheral blood of.6 of our pa- 
tients (Cases 1-4, 7 and 12) were unsuccessful.‘ Although the presence of 
cutaneous melanosis does not permit the conclusion that corticotropin was 
being secreted in excess, the high incidence and great severity of pigmenta- 
tion in this group of patients, as compared to the remainder of the series, 
suggest that the tumors in some manner accounted for the pigmentation. 

The problem of therapy. The usual treatment of Cushing’s syndrome as- 
sociated with adrenocortical hyperplasia at the Mayo Clinic during the 
past fourteen years has been total or radical subtotal adrenalectomy, de- 
spite the possibility that the remote cause of the disease may reside outside 
the adrenal cortex. Such treatment has proved to be highly effective (16). 
The literature indicates that the results of pituitary irradiation are less 
consistently favorable than are those of adrenalectomy (6). 

However, the observations in this small group of patients are disquiet- 
ing, since they suggest that adrenalectomy occasionally may enhance the 
growth of pituitary tumors. Further observation of a larger number of pa- 





4 These studies were carried out by our colleague, Dr. A. Albert. 
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tients with a long follow-up period is needed before the magnitude of the 
hazard of a progressive pituitary tumor can be accurately evaluated. 
Similar observations on a group of patients with coexisting Cushing’s 
syndrome and pituitary tumor who are treated by pituitary irradiation or 
surgical removal of the tumor, or both, are needed before the relative 
merits of treatment directed at the pituitary, on the one hand, and of sub- 
total or total adrenalectomy, on the other, can be evaluated. 


Addendum 


Subsequent to the preparation of this manuscript, a pituitary tumor developed five 
years postoperatively in another one of the patients with Cushing’s syndrome associated 
with adrenocortical hyperplasia and with normal roentgenograms of the skull prior to 
total adrenalectomy. Also, we have observed another patient with Cushing’s syndrome 
and a coexisting malignant pituitary tumor with extracranial metastatic lesions. 
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ABSTRACT 


The effects of prolonged administration of adrenal steroids in man were 
studied by measuring pituitary ACTH concentration at autdpsy, and also by 
means of a clinical test of pituitary ACTH reserve. The majority of steroid- 
treated patients evinced no abnormalities when compared to untreated sub- 
jects. However, a single instance of pituitary ACTH depletion and another 
of inadequate response to the pituitary function test were observed. Each of 
the latter patients had received relatively massive quantities of steroids, sug- 
gesting that a relationship may exist between the total dosage of steroids and 
the pituitary depletion or malfunction sometimes seen following such therapy. 


HE functional integrity of the hypothalamic-pituitary-adrenal system 

is apparently compromised in certain patients following cessation of 
prolonged treatment with adrenocortical steroids. In some of these cases, 
sudden death may follow surgery or other major stress, and in other cases 
there may be symptoms or metabolic abnormalities which resemble those 
seen in untreated adrenal insufficiency (1, 2; literature to 1958 reviewed 
in 3). ; 
It is thought that the disturbances in adrenocortical function which 
occur following prolonged treatment with adrenal steroids reflect dysfunc- 
tion at the level of the anterior pituitary gland, the hypothalamus, or con- 
ceivably even higher centers in the central nervous system. Evidence has 
accumulated demonstrating, both directly and inferentially, that abnor- 
malities in the synthesis and release of adrenocorticotropin (ACTH) exist 
in steroid-treated experimental animals and in patients (4, 5). 
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In the rat, prolonged administration of cortisone in high dosage results 
in adrenal atrophy, significant depletion of ACTH stores in the anterior 
pituitary gland, and a reduction in the quantity of ACTH released from 
the pituitary following severe stress (4). Such treatment apparently im- 
pairs both the synthesis and the release of ACTH in this species. The pur- 
pose of the investigations to be reported has been to determine whether or 
not abnormalities in the storage and release of ACTH also occur in man 
following the administration of large amounts of adrenocortical steroids. 
ACTH concentrations have been determined in the pituitary glands of pa- 
tients who were treated with adrenal steroids prior to death; in addition, 
the availability of ACTH for release in steroid-treated patients who are 
still living has been investigated, using an adrenocortical inhibitor as a 
stimulus for release of ACTH. 


METHODS AND MATERIALS 


Measurement of pituitary ACTH concentration. Portions of pituitary glands from 17 
patients were obtained at the time of autopsy, which ranged from four to twenty hours 
after death. Five of these patients (hereafter referred to as the “steroid-treated” group) 
had received adrenocortical steroids for varying periods, and therapy had been con- 
tinuous until death; the remaining untreated patients served as controls. Relevant 
clinical data on both the untreated and steroid-treated groups are given in Tables 1 and 
2. A variety of steroid compounds had been employed; for the purpose of uniformity, 
steroid dosages have all been expressed in terms of empirically equivalent amounts of 
cortisone.! 

Approximately 50 per cent of the pituitary gland was obtained in each case at the 
time of autopsy, the glands having been bisected in the mid-sagittal plane. Neurohypo- 
physial and connective tissue were quickly dissected away and discarded. Anterior 
pituitary tissue was weighed to the nearest 0.1 mg. on a Roller-Smith torsion balance 
and ground with glacial acetic acid in a Teflon and glass tissue grinder. After adjustment 
of the final concentration to 20 mg. of pituitary tissue per ml. with glacial acetic acid, 
the extract was heated at 85°C. for thirty minutes, according to the method of Birming- 
ham e¢ al.. (6). After preservation in the frozen state, aliquots were assayed against a 
standard ACTH preparation by an in vitro bioassay technique involving steroidogenesis 
by rat adrenal slices, as previously described (7). Each pituitary extract was assayed 
two to four times and a mean potency with appropriate confidence limits calculated for 
each extract according to the methods of Bliss (8). These same methods were employed 
in the calculation of mean potency values and confidence limits for the two groups of 
patients, steroid-treated and untreated. All values for ACTH are expressed as milliunits 
per milligram of anterior pituitary tissue, 7. e., as the concentration of ACTH in the 
pituitary gland. Estimations of ACTH content were not possible due to lack of informa- 
tion concerning total pituitary weights. 

The remaining half of the pituitary gland and the adrenal glands were examined for 





! Steroids were considered equivalent to 25 mg. of cortisone in the following amounts: 
hydrocortisone, 20 mg.; prednisone, 5 mg.; prednisolone, 5 mg.; 6-methylprednisolone, 
4 mg.; triamcinolone, 4 mg.; and dexamethasone, 0.75 mg. 
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TABLE 1. CoNCENTRATION OF ACTH In Pituitary TissuE OBTAINED AT AUTOPSY 
FROM 12 Patients Not TREATED WITH ADRENOCORTICAL STEROIDS 
































re Conc. of ACTH 
Patient in pituitary 
————— Autopsy diagnosis 
: | il milliunits| 95% confi- 
Name en & Sex per mg. | dence limits 
J.P. 57 M_ | Myocardial infarction 65 42-100 
C.W. 54 M | Uremia; chronic pyelonephritis; acute 66 42-104 
| bacterial endocarditis 
L.H. | 59 M Uremia; hemorrhage from duodenal polyp 68 41-113 
aT. 73 M Carcinoma of pancreas; biliary obstruc- 69 49-97 
| tion; jaundice 
jie 72 M Carcinoma of pancreas 73 42-127 
W.F. 57 M saennec’s cirrhosis; cerebral hemorrhage 79 56-111 
K.E. 55 M Uremia; chronic pyelonephritis 157 102-242 
J.H. 68 F Diabetes mellitus; myocardial infarction 83 51-136 
Teale} Soe Carcinoma of ovary 119 75-190 
C.H. 38 F Carcinoma, undifferentiated, of inknown 121 67-218 
primary site 
S.B. | 29 F | Carcinoma of cervix 152 98-263 
M.L. 82 F Myocardial infarction; common-duct 343 240-492 
| calculus; jaundice 
Mean potency 101 76-135 











TABLE 2. CoNCENTRATION OF ACTH anp HistTouoaic Picture IN PITUITARY 
TISSUE OBTAINED AT AUTOPSY FROM 5 PATIENTS TREATED 
WITH ADRENOCORTICAL STEROIDS 
































: Adrenocortical Conc. of ACTH 
Patient | “ . aT i ‘ 
| | steroid therapy in pituitary 
i | Disease | i gr te ee a Pituitary 
| Age r Total Average |... . 95% histology 
Name | «& Duration! dose*  |daily dose* Milliunits confidence 
| Sex (Gm.) (mg.) pee as: limits 
- — en = a 
L.W. | 33 F | Acute leukemia | 10 mos. 113.8 380 28 17-47 Crooke's changes in 
i ; basophils 
J.MeG. | 58M | Chronic pulmonary | 13 mos. 38.5 100 102 61-172 | Normal 
| fibrosis | 
E.Z. 84M | Rheumatoid arthritis | 26 mos. 23.8 30 109 80-164 | Normal 
A.T. 26 F Systemic lupus | 34 days 13.5 400 128 90-180 | Normal 
| erythematosus 
A.C. 68 F | Cirrhosis with ascites | 18 days 4.5 250 228 143-365 | Normal 
Mean potency 99 50-196 





* Steroid doses recalculated in terms of cortisone-equivalents. 
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gross pathologic lesions and, following routine fixation and straining, for microscopic 
abnormalities as well. 

Response to an adrenal inhibitor. 2-Methy]-1, 2-bis(3 pyridyl)-1-propanone or Su-4885, 
an analog of amphenone B (9), interferes with steroidal biosynthesis by inhibiting 116- 
hydroxylation in the human adrenal cortex. Administration of Su-4885 is followed by 
greatly diminished secretion of hydrocortisone and the appearance in the urine of large 
quantities of the metabolites of 11-desoxycortisol (compound §) (10, 11). Because the 
latter steroid appears to be an extremely weak inhibitor of ACTH secretion, the normal 
subject given Su-4885 responds with an increased release of ACTH into the circulation 
which in turn stimulates the adrenal glands to secrete even greater quantities of com- 
pound §. Since the increase in total urinary ketogenic steroids? which is seen in the 
normal subject given Su-4885 is dependent upon normal pituitary ACTH function. 


TABLE 3. DosAGE OF ADRENOCORTICAL STEROIDS IN 4 PATIENTS TREATED WITH Su-4885 























Patient Adrenocortical steroid therapy 
es ” Disease . | Total dose* | Avge. daily dose* 
Name |Age & Sex Duration (Gm.) (mg.) 
oa 45 M | Acute leukemia 24 days 48.8 2000 
M.F. 55 F Rheumatoid arthritis 5 yrs. 90-100 50 
DA: 45 M_ | Chronic uveitis 3 yrs. 25-30 25 
E.B. 48 M Neurodermatitis 10 yrs. 350 100 




















* Steroid doses recalculated in terms of cortisone-equivalents. 


Liddle et al. (10) have suggested that this compound could be employed in the assess- 
ment of pituitary ACTH reserve in man. 

The response to Su-4885 was tested in 5 normal controls and 4 patients who had 
received steroid therapy for prolonged periods of time. Clinical information relevant to 
the latter group is given in Table 3. At least 2 control 24-hour urines were collected 
from each subject prior to the oral administration of Su-4885, 750 mg. every four hours 
for a total dosage of 4.5 Gm. over a 24-hour period. Urine was collected during this 
period, as well as during the next two days. A minimum of 5 consecutive 24-hour urines 
was obtained for each subject studied. Because steroid-treated patients exhibit sub- 
normal responses to exogenous ACTH (12), these 4 subjects were given injections of 
repository ACTH for two to four days in order to restore adrenal responsiveness. Uri- 
nary steroids were allowed, in each case, to fall to normal levels during the three days 
following ACTH therapy, before Su-4885 was administered. Treatment with ACTH in 
these 4 subjects coincided with the final two to four days of steroid therapy, so that 
Su-4885 was in each case administered three days following the Jast dose of steroid and 
the last injection of ACTH. 

Urinary ketogenic steroids were determined by the method of Norymberski et al. (13). 
Determination of individual steroids was accomplished by chromatography of urine ex- 





2 Because the 3-carbon side-chain is identical in hydrocortisone and compound §, 
the ketogenic method measures these steroids and their major metabolites with equal 
facility. 
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tracts after hydrolysis. C-21 corticoids were separated, following 8-glucuronidase hydrol- 
ysis, by paper chromatography in the Bush B; and B, systems (14). Steroid bands were 
located with blue tetrazolium, eluted from corresponding areas on parallel strips and 
quantitated by a modification of the Silber-Porter reaction (15). Partial or tentative 
identification of individual steroids was accomplished by comparison of R¢ values in 
several systems, appropriate reactions to blue tetrazolium and Porter-Silber reagents, 
presence or absence of ultraviolet absorption at 240 my, Rr values of 17-ketosteroid 
derivatives prepared by sodium bismuthate oxidation and, in some cases, sulfuric-acid 
and infrared absorption spectra. Separation of the 17-ketosteroids was accomplished by 
the gradient elution chromatographic method of Lakshmanan and Lieberman (16) with 
infrared spectroscopic identification of each steroid. 


RESULTS 


Measurement of pituitary ACTH concentration. The mean ACTH con- 
centration in the pituitary glands of 12 patients who had not been treated 
with steroids during life was 101 milliunits (m.u.) per mg. The individual 
values ranged from 65 to 343 m.u. per mg. (Table 1). No apparent cor- 
relations existed between concentration of pituitary ACTH and cause of 
death, length or severity of the major disease process(es), time elapsing be- 
tween death and extraction of the pituitary tissue, age, or race. When the 
ACTH concentrations were grouped according to sex, the mean potency 
for the 7 male patients was 78 m.u. per mg., and for the 5 female patients, 
146 m.u. per mg. The 95 per cent confidence limits for these two groups 
were, respectively, 62 to 99 m.u. per mg. and 91 to 234 m.u. per mg. There- 
fore, the divergence in pituitary ACTH concentration between men and 
women, although not statistically significant inthis series, suggests a sex- 
related difference. This point will require more extensive studies for con- 
firmation. 

All of the individual values were included in the calculations of mean 
potency and confidence limits, although in Patient M. L. the value of 348 
m.u. per mg. would appear to belong to a group of ACTH concentrations 
different from the 11 remaining values in this group (Fig. 1). No explana- 
tion is apparent for this patient’s relatively high pituitary concentration 
of ACTH. 

In the steroid-treated group of patients, the mean pituitary ACTH con- 
centration was 99 m.u. per mg., which did not differ significantly from that 
in the untreated group. Individual values ranged from 28 to 228 m.u. per 
mg. (Table 2). A possible linear relationship is suggested in this group be- 
tween the total steroid dosage during life and the pituitary ACTH con- 
centration found at autopsy (Fig. 2). Neither the average daily dose of 
steroids nor the total duration of therapy appeared to be correlated with 
ACTH concentration in these patients. 

The pituitary ACTH concentration in Patient L. W. of the steroid- 
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treated group was 28 m.u. per mg.; this value was significantly lower than 
the mean potency value for either the steroid-treated or untreated group. 
This patient, interestingly enough, also received the highest total dose of 
steroids—approximately three times as much as had been administered to 
any other patient. 

The gross and microscopic pathology records relative to the pituitary 
and adrenal glands were reviewed in both groups of patients. Pituitary 
histologic structure appeared normal in all of the steroid-treated patients, 
with the exception of Patient L. W. (whose pituitary ACTH concentration 
was only 28 m.u. per mg.), in whom Crooke’s changes were seen in the 


Fig. 2. Relationship of pituitary ACTH 
concentration at autopsy to total steroid 
dosage received during life. 
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basophilic cells. Definite adrenal atrophy was present in all of these pa- 
tients—of mild degree in Patient A. C., but marked in the other 4 cases. 
No abnormalities were noted in the untreated group of patients. 

Response to an adrenal inhibitor. The responses of 5 normal control sub- 
jects to administration of Su-4885 are detailed in Table 4 and illustrated in 
Figure 3. The values for two days prior to Su-4885 ranged between 5 and 
15 mg. per day, and there were no detectable changes during the twenty- 
fours hours of treatment with Su-4885. On the day following Su-4885 ther- 


TABLE 4. URINARY KETOGENIC STEROID RESPONSE TO Su-4885 IN STEROID-TREATED 
PATIENTS AND IN NORMAL CONTROLS 


























Subjects | Day —2 | Day —1 | Su-4885 | Day +1 | Day +2 | Day +3 
Normal Controls 
T.C. 11.8* 4.2 9.2 32.1 30.2 
N.S. 12.9 5.0 5.0 35.0 18.9 12.2 
AF. 15.7 13.1 10.9 26.6 
M.N. 10.1 10.7 17.6 48.6 12.0 
F.H. 8.2 10.4 10.2 32.6 36.9 20.0 
Meants.p. 12+2.8 | 948.9 | 1044.5 | 3548.2 | 24411.2| 1646.5 
Steroid-treated Patients 
JS. 17.2 13.1 18.1 32.9 23.7 
M.F. 8.6 8.9 2.9 24.0 23.7 11.4 
D.A. 14.8 9.6 14.3 38.4 30.0 25.2 
E.B. 7.2 10.5 4.4 7.6 7.8 11.8 




















* Urinary excretion of ketogenic steroids (mg. per 24 hrs.). 


apy, however, the urinary ketogenic steroid levels rose to the range of 27 to 
43 mg. When each subject was considered as his own control, the response 
to Su-4885 consisted of a two- to fourfold increment over baseline values. 
Steroid values returned to control levels during the following twenty-four 
to forty-eight hours. 

The responses of 3 of the steroid-treated patients were similar to those 
seen in the control group (Table 4, Fig. 3). The remaining patient, E. B., 
who had been treated with a far greater amount of steroids than any other 
member of this group, showed no increase in the excretion of ketogenic 
steroids in response to administration of Su-4885. On the day after the 
completion of the Su-4885 study, however, an increase in urinary ketogenic 
steroids from 11.8 mg. to 31.4 mg. per twenty-four hours followed the 
intravenous administration of 25 units of aqueous ACTH over a four-hour 
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Fig. 3. Response of steroid-treated pa- 
tients to an inhibitor of adrenal 116- 
hydroxylation (Su-4885). Striped area 
represents the responses of 5 normal .con- 
trols (mean+8.D.). 
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period, indicating that the adrenal glands were capable of responding to 
ACTH at a time when no response was elicited by the Su-4885. 

All of the subjects given Su-4885, including Patient E. B., showed simi- 
lar qualitative alterations in the pattern of steroids secreted by the adrenal 
cortex before and after administration. Control urines contained the usual 
metabolites of cortisol, wz, tetrahydrocortisol, tetrahydrocortisone, al- 
lotetrahydrocortisol, 11-ketoetiocholanolone, 11-8 hydroxyetiocholanolone 
and 11-6 hydroxyandrosterone. Following Su-4885 therapy, these metabo- 
lites diminished sharply in quantity but did not disappear entirely, and 
metabolites of 11-desoxy compounds constituted the overwhelming major- 
ity of identified steroids. Tetrahydro-S, a chief metabolite of compound §, 
became the most abundant of these in the C-21 or corticoid series, reflect- 
ing a selective inhibition of 11-8 hydroxylation by Su-4885. 


DISCUSSION 


The bioassay of ACTH in the human pituitary gland has been attempted 
infrequently and has yielded somewhat discrepant values (Table 5). Since 
the wet weight of pituitary tissue exceeds by a factor of 5 or 6 the dry 
weight, the ACTH levels in the single patient reported by Rochefort and 
Saffran (17) and in the present series of 12 patients are considerably higher 
than those found in earlier investigations (18-20). This discrepancy prob- 
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ably reflects biologic variation, although the different techniques of extrac- 
tion and assay of the pituitary extracts may also play a role. At any rate, 
it would appear that relatively large quantities of ACTH are stored within 
the anterior pituitary gland; computed from the present data, a pituitary 
gland weighing 500 mg. would contain approximately 50 1.u. of ACTH. 

Prolonged administration of adrenal steroids has been shown to deplete 
pituitary ACTH levels in the rat (4, 7) and in the dog (21). The effects of 
such treatment are less clear in man. Of 5 patients in the present series 
who received reasonably large doses of steroids, only 1 showed significant 


TABLE 5. SUMMARY OF BIOASSAYS FOR HuMAN Pituitary ACTH 














Cone. of ACTH 
- ; : in pituitar 
Reference Extraction technique Assay technique plein 
per mg.) 
Burns et al., 1949 (18) | Sodium chloride solu- | Sayers adrenal ascorbic- 200 
tion, at alkaline pH acid depletion (dry wt.) 
Taylor ef al., 1953 (19) | Sodium chloride solu- | Sayers adrenal ascorbic- 222-588 
tion, at acid pH acid depletion (dry wt.) 
Hewett et al., 1954 (20) | Acetone (75%) at pH 20 | Unspecified 224 
(dry wt.) 
Rochefort & Saffran, | Glacial acetic acid In vitro steroidogenesis 114-245 
1957 (17) (wet wt.) 
Present study Glacial acetic acid In vitro steroidogenesis 101 
(wet wt.) 














depletion of pituitary ACTH concentration. This patient (L. W.) had 
received the most intensive steroid therapy, in terms of total dosage, and 
hers was the only pituitary gland in which histopathologic abnormalities 
(Crooke’s changes) were found. In view of the suggestive relationship be- 
tween total steroid dosage and pituitary ACTH levels (Fig. 2), it appears 
likely that depletion of pituitary ACTH will be found primarily in those 
patients who have received large doses of steroids over prolonged periods 
of time. 

The more consistent depletions of pituitary ACTH which have been ob- 
served in the dog and the rat after intensive steroid therapy, as compared 
to the present observations in man, may reflect a species difference. This 
discrepancy may depend, however, upon the relative doses of steroids 
employed in the various studies. 

The relationship between the amount of ACTH in the pituitary gland 
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and the ability of the pituitary to release ACTH in appropriate quantities 
in response to stress, is far from clear. On the basis of studies in the steroid- 
treated rat (4) and in the chronically-stressed rat (22), it has been sug- 
gested that the capacity of the pituitary gland to release ACTH in response 
to stressful stimuli may depend upon the level of stored pituitary ACTH. 
A pituitary gland severely depleted of ACTH reserves may be unable to 
release ACTH in response to a stress which evokes an unequivocal release 
of ACTH in the normal animal. It is conceivable that a similar relationship 
exists in man. If so, patients with steroid-induced pituitary ACTH deple- 
tion, such as Patient L. W. in the present series, would not be able to re- 
spond to stress by releasing adequate amounts of ACTH, and unless sup- 
ported by exogenous steroids or ACTH, would be extremely vulnerable to 
post-stress shock and death. 

A safe and relatively simple method for demonstrating inadequate 
ACTH release in living patients became available with the development 
of Su-4885. Patients with panhypopituitarism secondary to chromophobe 
adenomas or irradiation for Cushing’s syndrome do not exhibit a rise in 
urinary steroids after administration of Su-4885 (10), presumably because 
these patients are unable to increase ACTH secretion even in response to 
the potent stimulus of diminished circulating levels of hydrocortisone. 
Because an inadequate rise in urinary steroids after Su-4885 is compatible 
with either adrenal or pituitary hypofunction, pituitary ACTH insuffi- 
ciency can be inferred only when normal adrenal responsiveness to exogen- 
- ous ACTH in such patients has been demonstrated before or after ad- 
ministration of Su-4885. 

Of the 4 steroid-treated patients tested with Su-4885 in the present 
study, only 1 (E.B.) exhibited pituitary ACTH insufficiency. It is of in- 
terest that, like Patient L. W. in the autopsied group, Patient EK. B. had 
received by far the largest total dosage of steroids over the longest period 
of time of any subject in this group. Adrenal responsiveness to exogenous 
ACTH was normal, almost certainly as a result of several days of ACTH 
injections while steroids were being withdrawn. 

The inability to release ACTH in response to Su-4885 by Patient E. B. 
cannot be attributed with certainty to pituitary ACTH depletion. In the 
absence of knowledge concerning pituitary ACTH concentration in this 
patient, it is possible only to speculate that, like Patient L. W. who had 
received less than a third as much steroids over a much shorter period, 
Patient E. B. also suffered from a significant depletion of pituitary ACTH. 

It is not known whether a lack of response to Su-4885 implies an im- 
paired response to a stress such as major surgery. It is possible that a 
stressful procedure could provoke the release of appropriate quantities of 
ACTH from a pituitary gland which is unresponsive to the stimulus pro- 
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vided by Su-4885, i.e., diminished circulating levels of hydrocortisone. On 
the other hand, if the pituitary’s response to both stimuli proves to be 
similar or identical in the course of further investigation, then the response 
to Su-4885 may be useful in a predictive sense in steroid-treated patients 
about to undergo stressful procedures. 

The present findings that the majority of steroid-treated patients re- 
spond normally to stimulation of the pituitary gland confirm those of 
Bondy, Amatruda and their colleagues (23, 24), who demonstrated a nor- 
mal increment in plasma corticoid levels in steroid-treated patients after 
insulin-induced hypoglycemia. Many of these patients exhibited rather 
nonspecific symptoms (characterized as the “steroid withdrawal’ syn- 
drome) even though:the corticoid response to insulin was normal and, in a 
few instances, surgery was tolerated without incident. Similarly, Patient 
D. A. in the present series presented such symptoms, including fever, 
arthralgias, headaches, weakness and lassitude. Although the etiology of 
this “withdrawal” syndrome is obscure, the normal adrenal and pituitary 
responses in such patients make it unlikely that hypoadrenocorticism, at 
least in the usual sense, is the cause. 

The present study also confirms the chisiiailiais of Kyle et al. (5, 25) 
that patients who have been exposed to high levels of circulating steroids, 
either as a result of steroid therapy or functioning adrenal tumors, may 
upon occasion manifest pituitary ACTH insufficiency. That pituitary and 
not adrenal suppression was the primary difficulty in these patients was 
demonstrated by the failure of their adrenal glands to maintain normal 
rates of steroid secretion when exogenous ACTH treatment was termi- 
nated. 

Prolonged administration of adrenal steroids, then, would appear to in- 
hibit the release of ACTH in all patients during the period of therapy and 
probably for a variable period after cessation of such treatment. In some 
patients, however, pituitary ACTH depletion also occurs, indicating that 
in such patients, the synthesis of ACTH has been impaired as well. Other 
steroid-treated patients may occasionally fail to respond to pituitary stim- 
ulation in a normal manner. It may be postulated that pituitary ACTH 
depletion and failure to release ACTH in response to stress may account 
for the occasional occurrence of post-stress shock or death following pro- 
longed treatment with adrenocortical steroids. 


Acknowledgments 


Dr. C. H. Sullivan of Ciba Pharmaceutical Products, Inc., Summit, New Jersey, 
generously supplied the Su-4885 employed in this study. The authors are indebted to 
Dr. Wellington B. Stewart for advice concerning interpretation of pathologic changes. 














December, 1959 ACTH RESERVES FOLLOWING STEROID THERAPY 1551 


Miss Dorothy Murray, Miss Margaret Welch, Miss Elsie Ewen and Mr. Boris Gagarin 
provided expert technical assistance. 


REFERENCES 


1. Fraser, C. G.; Preuss, F. S., and Brerorp, W. D.: Adrenal atrophy and irrever- 
sible shock associated with cortisone therapy, J.A.M.A. 149: 1542, 1952. 

2. Sauassa, R. M.; Bennett, W. A.; Keating, F. R., Jr., and Spraause, R. G.: Post- 
operative adrenal cortical insufficiency: occurrence in patients previously treated 
with cortisone, J.A.M.A. 152: 1509, 1953. 

3. Bayuiss, R. I. 8.: Surgical collapse during and after corticosteroid therapy, Brit. M. 
J. 2: 935, 1958. 

4. Hoxvus, D. A.; Krray, J. I, and JarLer, J. W.: Effects of exogenous adrenocorti- 
cotropic henmndte (ACTH) upon pituitary ACTH concentration after peecengen 
cortisone treatment and stress, J. Clin. Invest. 38: 291, 1959. 

5. Carreon, G. C.; Canary, J. J., and Kyun, L. H.: Adrenocortical function after 
long-term corticoid therapy, Clin. Res. 7: 146, 1959. 

6. BrrmineuaM, M. K.; Kuruents, E.; Rocnerort, G. J.; SAFFRAN, M., and ScHALLY, 
A. V.: ACTH content of rat pituitary glands, Endocrinology 59: 677, 1956. 

. 7. Kiray, J. I.; Honus, D. A., and Jaiter, J. W.: Hormonal regulation of pituitary 
adrenocorticotrophin, Proc. Soc. Exper. Biol. & Med. 97: 165, 1958. 

8. Buss, C. I.: The Statistics of Bio-Assay. New York, Academic Press, Inc., 1952. 

9. CHart, J. J.; SHEPPARD, H.; ALLEN, M. J.; Benczn, W. L., and Gaunt, R.: New 
amphenone analogs as adrenocortical inhibitors, Experientia 14: 151, 1958. 

10. Lippte, G. W.; Istanp, D.; Lance, E. M., and Harris, A. P.: Alterations of adrenal 
steroid patterns in man resulting from treatment with a chemical inhibitor of 116- 
hydroxylation, J. Clin. Endocrinol. & Metab. 18: 906, 1958. 

11. JenKINs, J. S.; Meakin, J. W.; Netson, D. H., and Tuorn, G. W.: Inhibition of 
adrenal steroid 11-oxygenation in the dog, Science 128: 478, 1958. 

12. Curisty, N. P.; Wauuace, E. Z., and Jarter, J. W.: Comparative effects of predni- 
sone and of cortisone in suppressing the response of the adrenal cortex to exogenous 
adrenocorticotropin, J. Clin. Endocrinol. & Metab. 16: 1059, 1956. 

13. NorymBerskI, J. K., and Stusss; R. D.: Assessment of adrenocortical activity 
by assay of 17-ketogenic steroids in urine, Lancet 2: 1276, 1953. 

14. Busu, I. E.: Methods of paper chromatography of steroids applicable to the study 
of steroids in mammalian blood and tissues, Biochem. J. 50: 370, 1952. 

15. Sitper, R. H., and Porter, L. L.: The determination of 17,21-dihydroxy-20-keto- 
steroids in urine and plasma, J. Biol. Chem. 210: 923, 1954. 

16. LAKSHMANAN, T. K., and LirperMAN, S.: An improved method of gradient elution 
chromatography and its application to the separation of urinary ketosteroids, Arch. 
Biochem. & Biophys. 53: 258, 1954. 

17. Rocuerort, G. J., and Sarrran, M.: Distribution of adrenocorticotrophic hormone 
in the pituitary gland, Canad. J. Biochem. & Physiol. 35: 471, 1957. 

18. Burns, T. W.; Merkin, M.; Sayers, M. A., and Sayers, G.: Concentration of 
adrenocorticotrophic hormone in rat, porcine and human pituitary tissue, Endo- 
crinology 44: 439, 1949. 

19. Taytor, N. R. W.; Loraine, J. A., and Ropertrson, H. A.: The estimation of 
ACTH in human pituitary tissue, J. Endocrinol. (London), 9: 334, 1953. 








1552 HOLUB, JAILER, KITAY AND FRANTZ Volume 19 


20. 


21. 


22. 


23. 


24. 


bo 
ou 


Hewett, C. L.; CrurksHanKk, B., and Currig, A. R.: Extraction of ACTH from 
human pituitaries, Nature 174: 745, 1954. 

FarRELL, G. L., and Laqueur, G.: Reduction of pituitary content of ACTH by 
cortisone, Endocrinology 56: 471, 1955. 

Kiray, J. I.; Hoivus, D. A., and Jarier, J. W.: “Inhibition” of pituitary ACTH re- 
lease after administration of reserpine or epinephrine, Endocrinology 65: 548, 1959. 
Bonpy, P. K.; Hotuineswortn, D.; D’Esopo, N. D., and Upton, G. V.: Normal 
adrenal responsiveness in “withdrawal hypoadrenalism,” Clin. Res. 6: 26, 1958. 
Amatrupa, T. T., Jr.; Hottincswortu, D.; D’Esoro, N.; Upton, G. V., and 
Bonpy, P. K.: Evidence for integrity of hypothalamic-pituitary-adrenal system 
after steroid withdrawal, Clin. Res. 6: 253, 1958. 


5. Kyue, L. H.; Meyer, R. J., and Canary, J. J.: Mechanism of adrenal atrophy in 


Cushing’s syndrome due to adrenal tumor, New England J. Med. 57: 257, 1957. 














ATTEMPTS TO ASSAY MELANOPHORE HORMONE 
IN THE BLOOD OF MAN* 
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ABSTRACT 

A quantal assay employing the isolated skin of Rana pipiens was used to 
investigate procedures that have been reported to extract melanophore hor- 
mone (MH) from the blood of normal persons. Modifications of the acid- 
acetone process resulted in a method that allowed satisfactory recovery of the 
MH in human anterior and posterior pituitary tissue when added to human 
blood. Application of this procedure to 20-ml. specimens of blood from 11 nor- 
mal persons and from 18 patients who had varying clinical states of cutaneous 
pigmentation yielded uniformly negative results. Likewise, procedures known 
to potentiate human MH did not yield positive results when applied to the 
blood of normal persons. Estimation of the comparative sensitivities of various 
assays of MH as employed in the past showed no great difference between the 
extinction point of the assay used herein and the previous assays whereby 
positive results were obtained. It was concluded that the amount of MH in 
the peripheral blood of man is less than 0.001 gamma per milliliter. 


RIOR to 1952, only sporadic and conflicting reports were made re- 

garding the presence of melanophore hormone (MH) in the blood of 
man. From 1952 through 1957, however, the presence of MH. in the blood 
of man in health and disease was recorded by many investigators, with only 
one exception (1). The reports of Sulman (2-4), Hudson and Bentley (5-7), 
and Shizume and Lerner (8, 9) are particularly significant, because meas- 
urable levels of MH were found in normal man. 

Tests for the detection and assay of MH in human blood have been car- 
ried out in this laboratory since 1950, after the initial observation by 
Sprague and associates (10) of hyperpigmentation in patients with rheu- 
matoid arthritis who were receiving corticotropin (ACTH). The ACTH 
was found to be heavily contaminated with MH, thus suggesting that the 
hyperpigmentation resulted from MH and not from the increased adreno- 
cortical activity brought about by ACTH. This led to attempts to demon- 
strate MH in the blood of patients who had naturally occurring hyper- 
pigmentation, such as that associated with Addison’s disease. These at- 
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tempts were unsuccessful. In view of the positive results obtained by other 
investigators (2-9), it was thought worth while to institute another study 
of the assay of MH in human blood, with particular reference to clinical 
states of increased or decreased cutaneous pigmentation. 


MATERIALS AND METHODS 


MH preparations. A commercial] preparation of porcine melanophore hormone (Armour 
and Co. R527109) was used to make a laboratory reference standard for all experiments 
reported in this investigation. A total of 10 mg. of the Armour preparation was mixed 
with 10 mg. of carmine dye. This mixture was shaken mechanically for twenty-four 
hours with 9980 mg. of lactose. The resulting powder was uniformly blended, as indi- 
cated by the carmine marker; 1 mg. contained 1 gamma of MH. 

Two additional preparations containing MH were utilized, namely, powdered human 
anterior pituitary and powdered human posterior pituitary glands. The pituitary tissue 


TABLE 1. SOURCE OF POWDERED HUMAN PITUITARY 



































a | Wet weight of 
> Patient pituitary (mg.) 
ee, eae Cause of death 
ee | Age) Anterior | Posterior 
(yrs.) Sex lobe lobe 
| 
1 | 36 M Traffic accident 450 120 
2 41 M Hemorrhage from esophageal varices 394 113 
3 Ly M Traffic accident 580 150 
4 | 51 M Cerebrovascular accident 470 105 
Total wet weight 1894 488 
Total lyophilized weight 415 88 








was obtained at necropsy (Table 1). The glands were removed within one to three hours 
after death, grossly separated into anterior and posterior lobes, and frozen for storage.’ 
The anterior and posterior lobes were crushed separately with a mortar and pestle. The 
material was finely sieved, and the resulting powder was employed’ ir recovery and 
potentiation experiments. 

Assay of MH. A quantal type of assay employing the isolated skin of Rana pipiens 
was used, as described by Ivy and Albert (11). Because of the periodic variability (Table 
2) in the sensitivity of frog skin to MH, it was necessary to conduct assays concomitantly 
with the laboratory standard and to report results in terms of the standard rather than 
in terms of frog units. 

In the performance of assays, three principles were followed: (a) microscopic con- 
firmation of the maximal concentration of melanophore pigment in the skin in frog 
Ringer’s solution prior to assay was assured; (b) dispersal of melanophore pigment 
along the cut edge of the skin, in areas of skin where the melanophores are more nu- 


1 We are indebted to Dr. R. C. Bahn, Section of Pathologic Anatomy, for this ma- 
terial. 
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merous and in traumatized areas of skin was not regarded as a positive result; (c) the 
skin of frogs with ‘‘red leg” infection was not used. 

To four Petri dishes was added 0.1, 0.3, 0.6 and 0.9 ml. of the solution to be assayed, 
together with sufficient frog Ringer’s solution to make a total volume of 20 ml. Ten 
pieces of previously prepared skin were added to each dish. At the end of ninety min- 
utes, each dish was examined on the stage of a dissecting microscope with a 2X objective 
to determine the state of the melanophores on each piece of skin. The percentage posi- 
tive response was plotted against the log of the dose, and the points were fitted by a 
straight line, which subtended a 55-degree angle with the abscissa. The ED5o (effective 
dose producing a positive response in 50 per cent of the pieces of skin) was determined 
from this line and was arbitrarily defined as 1 frog unit. 


RESULTS 


Three methods for the extraction of MH from normal human blood were 
investigated. These were the acid-acetone method of Sulman (4) and the 


TABLE 2. MONTHLY SENSITIVITY OF ISOLATED SKIN OF Rana pipiens 
TO LABORATORY STANDARD OF MH 








Month No. of assays Frog units per gamma MH* 














November 25 4.4+0.2 
December 18 5.4+0.4 
January 15 10.6+1.0 
February 17 20.2+1.7 
March 9 15.1+1.0 
April 11 9.64+1.2 
May 8 §.5+0.7 








* Mean value + standard error of mean. 
oxycellulose adsorption methods of Shizume and Lerner (8) and of Bentley 
and Hudson (7). The Sulman extraction was applied to 20-ml. specimens 
of blood from Subjects 3, 6 and 8 (Table 3). The Shizume and Lerner ex- 
traction was employed with samples of blood from Subjects 5, 6 and 8. 
Extracts of blood from Subjects 6, 10 and 11 were obtained by the Bentley 
and Hudson technic (7). MH activity was not demonstrated in any of these 
extracts. 

Because of the simplicity of the Sulman method, additional investigation 
of it was made. When this method was applied to specimens of stored 
citrated blood to which aliquots of the laboratory standard of MH had 
been added, a recovery range of 0 to 62 per cent was found in 11 trials. 
The recovery in 3 trials was below the extinction point of the assay, but 
in the remaining 8 trials, 45+5 per cent (standard error of the mean) of 
the added MH was recovered. Modification of the Sulman extraction pro- 
cedure led to a reduction in the time required for extraction and an in- 
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crease in the percentage of added MH recovered. The procedure evolved 
will be referred to subsequently as the ‘‘routine extraction.” It involved 
the following steps: 

1. A 20-ml. sample of fresh whole blood was added to 20 ml. of acetone containing 


0.1 ml. of glacial acetic acid. 

2. The suspension was stirred for two minutes and refrigerated for one hour. 

3. The suspension was centrifuged at room temperature for five minutes, and the 
supernatant fluid was decanted and stored. 

4. A total of 10 ml. of 50 per cent acetone was stirred into the precipitate for two 
minutes, and the suspension was centrifuged for five minutes. 

5. The supernatant fluid was removed and combined with that obtained in step 3. 

6. A mixture of 100 ml. of acetone and 15 ml. of ether was added to the combined 


supernatant fluid. 
7. The mixture was centrifuged for fifteen minutes at 5°C. 
8. The supernatant liquid was decanted from the resulting precipitate. 
oo Ether (10 ml.) was added and decanted without disturbing the precipitate. 
The precipitate was dried by gentle vacuum suction. 
The dry precipitate was dissolved in 1.0 ml. of 0.1N sodium hydroxide and 


Bee with 1.0 ml. of 0.1N hydrochloric acid. 


This routine extraction procedure was employed in 25 experiments in 
which 10 mg. of the laboratory standard was added to 20-ml. specimens 
of blood of normal persons. The average recovery of MH in the extracts 
was 75 +3 per cent (range of 52 to 100 per cent). The recovery of the MH 
derived from human pituitary tissue was investigated by applying the 
routine extraction procedure to samples of bank blood to which the pow- 
dered pituitary was added. Recovery values of 82, 89 and 100 per cent for 
the powdered anterior lobe and 75, 87 and 88 per cent for the powdered 
posterior lobe were obtained. 

When the routine extraction procedure was applied di the blood of each 
of 11 normal persons (Table 3) and the entire 2 ml. of extract was tested 
(2 ml. added to 18 ml. of frog Ringer’s solution), no MH aetivity was de- 
tected. The extraction procedure was applied to samples. of blood from 
Subjects 12 through 29 (Table 3), representing a variety of conditions? in 
which increased values for MH have been reported by other observers. 
Uniformly negative results again were obtained. 

An attempt was made to recover MH from larger pooled volumes of 
blood (20 to 200 ml.) obtained from 300 or more patients on whom the 
erythrocytic sedimentation rate was being determined. The blood was 
pooled as collected and was extracted for MH one to three hours later. 
Nine such extracts failed to show any MH activity. 

The possibility that these negative results were caused by inactivation 





2 We are indebted to our colleagues in metabolic diseases, especially Dr. R. M. 
Salassa, for making these patients available for study. 
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TABLE 3. SOURCES OF BLOOD USED IN EXTRACTION PROCEDURES 
































Subject 
: Age : Diagnosis 
No. (yrs.) Sex 
1 30 Normal 
2 29 Normal 
3 27 J Normal 
4 31 M Normal 
5 30 F Normal 
6 28 M Normal 
Z 23 F Normal 
8 28 M Normal 
9 29 F Normal 
10 31 | M Normal 
11 32 | M Normal 
12 50 | M Laennec’s cirrhosis 
13. | 34 | F | Congestive heart failure with hepatosplenomegaly 
14 56 M_ | Adenocarcinoma with hepatic metastasis; primary undetermined 
15 41 | M_ | Laennee’s cirrhosis 
16 | 44 | M | Hepatie cirrhosis; cause undetermined 
17 39 | F Porphyria; pronounced hyperpigmentation 
18 45 | F Biliary cirrhosis; pronounced hyperpigmentation 
19 | 41 | M_ | Postoperative Cushing’s syndrome; moderate hyperpigmenta- 
| | | tion 
20 | 45 | M _ | Adrenocortical dysfunction (hypoaldosteronism); mild hyper- 
| pigmentation 
21 | 33 F Postoperative total adrenalectomy and hypophysectomy for 
Cushing’s syndrome and chromophobe adenoma; mild hyper- 
pigmentation 
22 52 F Addison’s disease and primary myxedema; moderate hyperpig- 
mentation 
23 2) 46e0% Postoperative subtotal adrenalectomy for Cushing’s syndrome; 
| mild hyperpigmentation 
24 54 M Addison’s disease; pronounced hyperpigmentation 
25 59 F Melanoma with widespread metastasis 
26 27 F Third trimester of pregnancy; mild hyperpigmentation 
27 34 | F Third trimester of pregnancy; faint hyperpigmentation 
28 67 | M Lymphocytic leukemia and melanoma with widespread meta- 
| stasis 
| 


| M 





Acromegaly and Graves’ disease 








of MH in blood during the interval between venipuncture and processing 
was investigated. Powdered human anterior pituitary was added to fresh 
oxalated blood and allowed to stand for four hours at room temperature. 
Extraction of MH was then carried out. No loss of MH activity was noted. 
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The possibility that positive results could be obtained by procedures 
known to potentiate the activity of MH was next investigated. MH ac- 
tivity is potentiated by dilute alkali solutions (12), and the potentiation is 
hastened by the application of heat (13). Suspensions of human powdered 
anterior lobe and powdered posterior lobe in 0.1N sodium hydroxide were 
prepared. Four aliquots of each suspension were removed, neutralized with 
1N hydrochloric acid, and assayed. The remainder of each suspension was 
placed in a water bath at 100° C. Two aliquots were removed, neutralized 
at intervals of two, five and ten minutes of boiling, and assayed. A twofold 
to threefold potentiation of MH activity in both of the powders was ob- 
tained with five minutes’ exposure to alkali at 100° C., and a fourfold po- 
tentiation was noted with ten minutes’ exposure (Table 4). 


TABLE 4. EFFECT OF HEAT-ALKALI TREATMENT ON MH 
ACTIVITY OF POWDERED PITUITARY 








Source of powder Minutes at 100° C. Mean MH* 
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* Gamma MH per milligram of powdered pituitary. 


Blood of normal persons was made 0.1N with respect to sodium hydrox- 
ide. The blood was heated in a boiling water bath for fivé minutes and 
then was neutralized with 1N hydrochloric acid. Routine extraction and 
assay were performed. In other experiments, normal blood was extracted, 
and the extract was made 0.1N with respect to sodium hydroxide, heated 
for five minutes, neutralized and assayed. Exposure of blood to alkali 
before (Subjects 6 and 8) and after (Subjects 5 and 7) extraction yielded 
negative results. 

The next possibility investigated in an effort to explain the negative 
results was the insensitivity of the assay. During the month of highest 
sensitivity of the assay (February), the extinction point of the procedure 
was 0.0025 gamma of Armour MH per milliliter of blood, in as much as the 
mean EDs. was 0.05 gamma and the equivalent of 20 ml. of blood was 
represented by the 2 ml. of extract that was tested. Because considerably 
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less than this amount of MH may be present in human blood, the negative 
results obtained could be ascribed to the relatively high extinction point 
of our assay procedure. Consequently, it was of some importance to com- 
pare the sensitivity of the assay used in these studies with the sensitivity 
of the assays used by investigators reporting positive results for MH in 
normal blood. Representatives of 3 species of amphibia (Rana pipiens, 
Xenopus laevis and Hyla arborea) were white-adapted for five days. Groups 
of each species then received injections of 0.1, 0.3, 0.6 and 0.9 ml. of a solu- 
tion of the laboratory standard. Examination of the melanophores in the 
web of a hind limb was made with a dissecting microscope. The percentage 
of animals showing a positive response for each dosage level was plotted 
on a semilogarithmic graph, and the best-fitting straight line was drawn 


TABLE 5. COMPARISON OF ED; OF ROUTINE ASSAY WITH EDs5o OF 
ASSAYS EMPLOYING OTHER AMPHIBIA 














g : Simultaneous EDso 
are No, Cf anita et) ED. | Geen 
Type of assay Month pieces of isolated gamma MH for R. pipiens 
skin per assay (in vitro) 
Xenopus laevis June 40 1.40 0.20 
(in vitro) 
Rana pipiens February 25 0.11 0.05 
(in vivo) 
Xenopus laevis May 10 1.26 0.18 
(in vivo) 
Hyla arborea June . 10 0.05 0.20 
(in vivo) 




















among the points. Each species was tested simultaneously with the rou- 
tine assay as described. In addition, the sensitivity of the in vitro assay 
used herein was compared with that of a similar in vitro assay using the 
skin of Xenopus laevis (Table 5). It is apparent that insensitivity of the 
method of assay employed in our studies cannot satisfactorily account for 
the negative results. 


COMMENT 


If measurable levels of MH do exist in the blood of man, then our ina- 
bility to detect MH must have been due to failure to extract or activate the 
hormone in blood, to insufficient sensitivity of the biologic assay or to un- 
known factors. The recovery of MH that is added to blood is the only 
available means of testing the efficiency of an extraction procedure. The 
routine acid-acetone procedure employed herein compares favorably with 
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other methods reported. Bentley and Hudson (7) obtained from 25 to 36 
per cent recovery for the Sulman procedure and from 55 to 84 per cent 
recovery for their own procedure. Shizume and Lerner (8), in two experi- 
ments with their own method, found that 60 per cent was recovered. Thus, 
it appears that the routine extraction process in the present study cannot 
be the cause of failure to detect MH in human blood. 

Assay technics and particularly the interpretation of assay results are 
more likely reasons for differences in results. Many errors exist in the 
measurement of the responses of melanophores in frog skin, and the prob- 
lem of falsely positive responses is present in all existing assays for MH. 
Thing (14, 15) reviewed existing assay technic and called attention to 
these pitfalls. In addition to falsely positive responses occurring in intact 
animals, such responses also may occur in hypophysectomized frogs (16). 

Sulman’s assay (4) employs 1 to 3 white-adapted, intact Hyla arborea 
per test. Kach animal may receive multiple doses depending on the re- 
sponse. Even though the animals are not hypophysectomized, Sulman 
considered the response (dispersal of melanophores) to be highly specific. 
However, in the light of what is known in general about color changes in 
anurans, it is unlikely that this assay is specific for MH. The assays of 
Hudson and Bentley (6) and Shizume and associates (9) involve photo- 
electric measurement of light reflectance from the isolated skin of Xenopus 
laevis and Rana pipiens, respectively. Neither group has reported micro- 
scopic confirmation of the response of melanophores with the reflectance 
values. The response of other chromatophores of frog skin to hormones and 
to other substances that might be present in extracts of blood is not known 
with certainty. These pigmented cells undoubtedly would play some role 
in reflectance measurements. Furthermore, the brown color of extracts of 
blood apparently constitutes a complexity in the reflectance procedure of 
Shizume and Lerner. Thus, there appears to be some question of non- 
specificity in at least some of the biologic assays by which positive results 
of MH in human blood have been obtained; therefore, it is of some comfort 
that the criticism of nonspecificity cannot be directed to our negative 
results. 

The problem of sensitivity likewise is beset with conflicting views. Hud- 
son and Bentley (6) found the sensitivity of the isolated skin of Xenopus 
laevis to be 100 to 150 times greater than that of the whole animal. Con- 
versely, Deutsch and associates (17) reported a sixtyfold greater sensi- 
tivity of intact Rana pipiens as compared with that of the isolated skin of 
the same species. Both groups of investigators measured the responses by 
light reflectance. Our results on the comparative sensitivity of several ani- 
mals using both isolated skin and intact animals do not show differences in 
sensitivity of this magnitude. Hence, as far as the assay is concerned, there 
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remains a comparison by means of measuring the response of melanophores 
simultaneously by reflectance and by microscopic examination. This com- 
parison has not been made in our laboratory, nor have such data been re- 
ported by Hudson and Bentley or by Shizume and Lerner. 

The last possibility, namely that MH in blood exists in some bound or 
inactive state, apparently is an unlikely explanation for our negative re- 
sults. It is not clear in what form MH exists in blood but, without informa- 
tion to the contrary, it may be assumed tentatively that the MH of blood 
is in a state similar to that of MH in the pituitary. If such be the case, one 
would expect to recover MH from blood because, in the present study, 
MH from human pituitary added to human blood was readily recovered 
and assayed by our routine technic. Since a twofold to threefold potentia- 
tion in the activity of human MH is obtained by exposure to alkali at 
100°C. for five minutes, similar treatment of the blood of normal persons 
might be expected to result in similar potentiation of the contained MH. 
Such potentiation would lower the extinction point twofold to threefold 
(average of 2.5), so that the concentration of MH in blood would be less 
than approximately 0.001 gamma per milliliter (0.0025 +2.5). 
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HORMONES—WHENCE AND WHITHER 
Presidential Address* 


EK. PERRY McCULLAGH, M.D. 


Department of Endocrinology, The Cleveland Clinic Foundation, and 
The Frank E. Bunts Educational Institute, Cleveland, Ohio 


a Members of The Endocrine Society and Guests: 


The entire group here this evening can be divided into two parts: 1) 
those who are interested in endocrinology, and 2) those who are more in- 
terested in endocrinologists. This being so, I shall offer, not heavy scientific 
data with which many of you are already overstuffed, but some thoughts 
along a lighter vein. 

First of all, I should like to take you with me on a flight of fancy. 


THE ORIGIN OF HORMONES 


* On this flight we shall talk first about life without hormones or, how 
hormones began. Let us think of life in the most general terms. As Krutch 
has said in his book, The Great Chain of Life, life can be divided into three 
parts: protein, love and death. We could begin with a protein, or we could 
even go back to a time preceding protein—by making an amino acid—but 
the evening is very short. 

Love has been a popular subject for a long time. Let us begin with the 
premise that hormones began with love, and over millenniums of time 
have, like love, become more complex. I must ask you, however, to think 
of love in a form primitive almost to the ultimate. 

The forms of life we are acquainted with are concerned in so many ways 
with circulating chemicals, in animals and in plants, that one may well 
wonder what life really was like before hormones entered the scene. Did 
they come with sex or later? Did they perhaps precede sex with growth? 
But then, love is more interesting, so let us not be distracted. 

Now for a few moments consider some of the low, or should I say small, 
forms of life. The single-celled paramecium, for example, contains circulat- 
ing chemicals that must govern its growth, its digestion and perhaps its 
motion, but whether these can be called hormones is questionable. There 
is no reason to suppose that paramecia produce tropic hormones, although 
they do manage to find one another. Maybe this can be called ‘‘para- 
meciotropism.”’ 
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A paramecium has a remarkable way of reproducing. He just gets tired 
of himself and splits in two. This is called fission. Sometimes, however, 2 
paramecia become particularly attracted to each other (Fig. 1). When they 
kiss (or conjugate)—and a very soulful kiss this must be—a part of the 
nucleus of each one passes into the other. Since this is a common-law wed- 


THE PARAMECIUM'S KISS: MARRIAGE WITHOUT CHILDREN 





Take my broken heart (and chromosomes)— 
I'm tired of fission—let's conjugate. 


Figure 1 


ding, they part and may well say, to paraphrase the Sonnets from the 
Portuguese: 
“Go from me yet I feel that I shall stand 
Henceforth in thy shadow... 
The widest sea 
Doom takes to part us, 


Leaves thy heart in mine... ”’ 


Incidentally, this is birth without death. Paramecia do not die, they do not 
even fade away, they just split in two. However, some do mate; but are 
hormones involved? It is marriage without children—a process that should 
be very interesting to Warren Nelson, and to Nehru also. ; 

Now let us consider another tiny creature, the volvox. It is sort of half 
plant, half animal. It seems to have been the inventor of sex. It is obvious 
that Erasmus Darwin (who was Charles Darwin’s grandfather), when he 
wrote Temple of Nature in 1804, thought that the various forms of life 
from the volvox up to the oyster were asexual: 


“So safe in waves prolific Volvox dwells, 
And five descendants crowd his lucid cells; 
So the male Polypus parental swims 
And branching infants bristle all his limbs; 
So the lone taenia, as he grows, prolongs 
His flattened form with young adherent throngs; 
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Unknown to sex, the pregnant oyster swells, 
And coral insects build their radiate shells.” 


So far as I can find out, however, volvox is the most primitive form of 
life that has ova and sperm, but whether or not it has hormones, I have 
not been able to find out. In a sense, I suppose it must have. Here, as else- 
where, there must be regulators both of growth and of reproduction. 
Apparently the volvox invented not only sex, but inevitable, natural death 
in the animal kingdom. Here we have a vague suggestion of hormones con- 
nected with love (Fig. 2), love with sex, sex with birth, and birth with 
death. 

It has been stated that there were two great errors in the creation of the 
world. One is the inclination of the earth’s axis, and the other the dif- 
ferentiation of the sexes. If this be true, then volvox is a monstrous crimi- 


A VOLVOX STARTING SEX AND TROUBLE 
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Hi! kid—how about trading gametes— 


-FIGURE 2 


nal. Biologically he is responsible for perpetrating the very origin of origi- 
nal sin. This is all vaguely reminiscent of the beginning of sex in religious 
mythology—a Garden of Eden if you wish. Under water where the volvox 
lives there are no trees, but you can see the apple-shaped ovum; the snake, 
however, is a little misplaced. Still, there is not much evidence of hor- 
mones, though I suspect that they are exerting their forces. 

Let us leave volvox now and pay attention to another little fellow called 
hydra. Hydra is a small animal, the qualities of which depend, like our 
own, on protein, love and death. It lives in every pond, and it is smaller 
than a mosquito. It is actually a small tube with tentacles at one end. 
Each hydra is predestined to be either male or female. Both males and 
females at times are asexual, males growing buds that become males, and 
females growing buds that become females. If their pond water becomes 
stagnant, ova suddenly develop in females and sperm in males. This de- 
velopment is stimulated by a substance formed within them which, in 
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philosophical terms at least, is a hormone. Strangely enough, this hormone 
is none other than carbon dioxide, not in toto, not combined into carbon- 
ates, but the pressure of free CO:. Thus, carbon dioxide becomes a hor- 
mone, and perhaps the first gonadotropin (1). This process is not so differ- 
ent from the regulation of release of hematopoietin by oxygen tension, nor 
from the stimulation of reproduction in birds by exposure to light. 

All old stuff you say. Yes, that’s true. We all like to appear erudite, 
though it is usually achieved by repeating the ideas and words of others. 
This system of trying to make oneself look smart is at least as old as 
Homer. As Rudyard Kipling says: 

When ’Omer smote ’is bloomin’ lyre 
’Ed ’eard men sing by land and sea, 


And what ’e thought he might require 
’E went and took the same as me. 


The market girls, the fishermen 
The soldiers an’ the sailors too. 
They ’eard old songs turn up again 
But kep’ it quiet same as you. 


They knew ’e stole 
’E knew they knowed 
They didn’t shout an’ make a fuss 
They winked at ’Omer down the road 
An’ ’e winked back the same as us. 


Bugs have hormones too; in fact, the lives of insects depend upon them. 
One is called the ‘‘juvenile hormone.” It comes from glands (corpora al- 
lata) in the back of the insect’s head. If these glands are removed when 
the insect is in the larval stage, the larva grows very little, yet will become 
mature. If extra glands from other insects are transplanted into the larva, 
or if it is given an excess of this hormone, it will grow too large but never 
become mature. This is the hormone of perpetual youth. (If it has not al- 
ready been incorporated into facial creams, it surely will: be soon.) What 
an interesting tool with which to study processes of growth without aging! 
In Figure 3 you see the possible result of the hormone of perpetual youth. 
The mother fly is greatly worried. The doctor with dignified abandon has 
diagnosed hyperjuvenilosis. This larva looks much like a eunuchoid giant. 
The human giant, like our bluebottle larva, grows excessively because of 
overproduction of a hormone from a gland in his head, and he also tends to 
remain immature. 


THE ORIGIN OF KNOWLEDGE OF HUMAN HORMONES 


We have considered life before hormones, and also some of the early evi- 
dence of hormones in biology. Now let us consider the long, slow dawning 
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on the human mind of the idea that there are hormones. This is not the 
“whence” of hormones, but it is the “whence” of our perception of them. 
By far the earliest knowledge of hormones came from observing man. The 
effects of castration and eunuchism apparently were understood in men 
long before they were in animals. Actually, the origin of eunuchism ex- 
tends beyond any historic record and is lost in antiquity. 

It is interesting that the earliest records of the idea of endocrine therapy 
are also connected with castration. You may be interested in some of the 
legends related to it. 

The word “castrate” is derived from Castor (the beaver) according to a 
legend that appears in several ancient records, and was brought to us by a 


He's got Hyperjuvenileosis, 














He's huge, doctor, 





but he won't grow up. 





THE JUVENILE HORMONE 
OR PERPETUAL YOUTH (FOR A FLY) — 


FIGuRE 3 


French translation called ‘‘Hortus Sanitatis’”’ about 1500 A.D. The beaver 
was hunted for his glands from which “‘oil’”’ was made (probably not as 
propionate, oenanthate, undecenoate, or even in a halogenated form) to 
cure symptoms supposed to be due to a lack of male hormone. The beaver, 
however, realizing that he was wanted only for this purpose, emasculated 
himself and thus escaped with his life. One of the old translations reads as 
follows: 

“Castor when pursued by the hunter tears off his genitals, cuts them with his teeth, 
and throws them before the hunter. And when the hunter has obtained what he wants 
from the animal, no longer pursues him. And if any other hunter follows him he raises 
himself up and shows that he has no genitals, and thus avoids pursuit. And he is a very 
happy animal.” 


According to Greek mythology, castration goes back to the origin of 
the earth. In this myth, Cronus castrated his father Uranus; thus it was 
explained that heaven and earth were separated. One rather delicate 
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touch to this story is that the operation was performed with a sickle made 


of diamond. 

In some of the ancient religious cults the ministers were castrates. This 
was not, as we with puritanical background might think, with the idea of 
chastity, or to avoid the impurities or unholiness of sex. In those days, 
recreative power and reproduction were adored and not debased. Thus 
castration was performed in the spirit of sacrifice to ideals. For example, 
the ministers of the God d’Emésé in Syria were castrates. The cult was 


brought from Syria to Rome. 
The origin of such ideas often was more intimately connected with fer- 


Fig. 4. The cruel goddess Cybele is 
seated on her throne, her divinity signi- 
fied by the lion and lambs. Attis can be 
seen after his act of self-mutilation, and 
the pine tree has already made its appear- 
ance. (Reproduced by permission of the 
publishers, from Millant, R.: “Les Eu- 
nuques; A Travers Les Ages.” Paris, 
Vigot Fréres, éd., 1908, p. 19.) 





tility and re-creation of life than with anything suggesting hormones; yet 
the origins of our knowledge of both are inseparable. Rousseau says it 
nicely : _ 

“The creative faculty, this insoluble problem of generation, this union of two to give 
the day to a new being which in his turn assumes the perpetuation of his race; there 
above all seems to have been the spiritual instinct of the first men. They adored the 
manifestation of the unknown, to their eyes the most certain sign of divine power. . . 
Such emblems of virility signified to them the full force of divine creation.” 


Now I must tell you about the Legend of Attis and Cybele (Fig. 4). 
Cybele was a beautiful goddess, the Phrygian mother of the gods, the 
goddess of fertility. She conceived by a method which apparently was 
or ginal with her—by placing a ripe pomegranate in her bosom. The god 
Attis was a young shepherd who, like many gods, was born of a virgin. 
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Cybele entrusted him with the care of her temple. Attis fell in love with a 
beautiful nymph; and Cybele, whom I suspect secretly loved Attis herself, 
put the wood nymph to death. Attis, in turn, in a fit of frustration and 
remorse at having been found unfaithful to his trust, castrated himself and 
died. In his place a pine tree grew, and from his blood upon the earth, 
violets sprang up. 

The cult and the Attic rites were carried to Rome about 200 B.C. At 
their feast a pine tree was brought with dignity to the Sanctuary of 
Cybele. Its trunk was swathed like a corpse and its branches hung with 
violets. To quote Fraser’s ““Golden Bough”’: 

“Stirred by the wild barbaric music of clashing cymbals, rumbling drums, droning 
horns and screaming flutes, the inferior clergy whirled about in the dance with waggling 
heads and streaming hair, until rapt in frenzy of excitement and insensible to pain they 
gashed their bodies . . . in order to bespatter the altar and the sacred tree with flowing 
blood. ... Wrought up to the highest pitch of religious excitement they dashed the 
severed portions of themselves against the image of the cruel goddess. These broken 
instruments of their fertility were afterwards reverently wrapped up and buried in 
the earth or in subterranean chambers sacred to Cybele, where, like the offering of blood, 
they may have been deemed instrumental in recalling Attis to- life and hastening the 
general resurrection of nature, which was then bursting into leaf and blossom in the 
vernal sunshine.” 


According to Matthew (chapter 19, verse 12), Christ said of eunuchs: 
“For there are some eunuchs, which were so born from their mother’s 
womb: and there are some eunuchs, which were made eunuchs of men: 
and there be eunuchs, which have made themselves eunuchs for the king- 
dom of heaven’s sake.”’ Thus, from the recognition of the effects ef castra- 
tion, men learned in very ancient times to diagnose hypogonadism when 
it was spontaneous and not due to surgery. 

The last religious cult to believe in castration was the Skopty of Russia 
(Fig. 5). They were said to have number 17,000 as late as the year 1871. 

It was'a very long time from the beginning of such ideas in antiquity 
until the scientific method was applied and Berthold (2) first transplanted 
testicles and observed growth of the capon’s comb. The next great advance 
was not until 1927, when McGee (3) and Gallagher (4) in the laboratory 
of Dr. Fred C. Koch extracted testosterone from the testes of bulls. 


THE FUTURE OF KNOWLEDGE OF HORMONES 


Where are we going with hormones? or perhaps I should say, Where 
are they leading us? We have made a good start and have followed them a 
long way since the turn of the century and a much longer way in the past 
twenty-five years. The goal, however, is still not in sight; in fact, it is dif- 
ficult to visualize a time when all knowledge of human hormones will be 
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complete, when all hormones are made synthetically, when their actions 
can be split into their component parts, when their production can be al- 
tered, accelerated, or diminished, and when abnormal balances can be 
abolished by such control. Perhaps it is through our very ignorance that it 
is possible to have such colossal optimism as to think we can master all the 
facts. In any event, we are still on the first leg of our journey; we must 
first learn ‘‘what is.”” Dr. Robert Seymour Bridges, a physician and Poet 





Fig. 5. Groupe de Skopty, photographié dans la Dobroudja, village de Doua Maiu. 
(Photo: Eug. Pittard.) (Reproduced by permission of the publishers, from Pittard, 
Eugene: ‘‘La Castration chez l’Homme.” Paris, Masson et Cie, 1934.) 


Laureate of England, in that most beautiful of poems, ‘Testament of 
Beauty,” wrote: 

‘‘Wisdom will repudiate thee: if thou think or enquire WHY things are as they are or 
whence they came: thy task is first to learn WHAT IS, and in pursuant knowledge pure 
intellect will find pure pleasure and the only ground for a philosophy conformable to 
truth.” 


It would be trite to say that we are only beginning to learn what hor- 
mones there are. It would even be presumptuous to say to this learned 
audience that we must understand enzyme systems, receptors and mech- 
anisms of action. It would be beside the point to tell you that new tech- 
niques are being supplied. What we must know eventually are methods 
for the detection of tendencies to hormonal disease before they begin. 
Eventually, this might involve selective breeding. But, here again our 
old friend Love, if not Death, may have a word to say. 

Until these ideal states are reached we may advance by other steps. 
Glands will be transplanted and function normally, and perhaps mechan- 
ical or chemical glands will be developed. Already there are functioning 














December, 1959 HORMONES—WHENCE AND WHITHER 1571 


ARTIFICAL ISLET OF LANGERHANS 


Constant Temperature 
Diolyzer 3e°c 


0.3 mi 

Sample s\ 
as  —— ar 
WU —— y ven, \ 
Me Air \ 


a— 1 foes \ S———)- 0.9% nec! 


rer | 600 +0.5% KCN | 























{ BUBBLER 


| o————")_ 0.075% 
4] U————" Kz FeICNg 











cw J~ hie 


meat b) OBPC ates cies va O( / 
| COLORIMETER RECORDER 6 : 


| 


DISCARD 























Ficure 6 


artificial lungs, artificial kidneys and, recently, artificial hearts. We are 
on the very threshold of an artificial pancreas, and I should like to show 
you one. The principles are demonstrated in Figure 6. 

If we take the working parts of an auto analyzer and arrange continuous 
sampling of blood from a human being instead of samples from numerous 
test tubes, a continuous record of blood sugar concentration can be written 
automatically. If, instead of a written record, there is a trigger release for 
a microsyringe, insulin can be injected as needed. Already it is possible to 





Fig. 7. Apparatus for automatic injection of insulin. 
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treat diabetic coma by such means (Fig. 7). The apparatus could be 
powered by a transistor. It could also be improved by adding other devices 
that would measure simultaneously the concentration of ketones, CO, 
or what you will. 

This automatic method of injecting insulin is clumsy, but the first grand- 
father clocks were large and clumsy, and now watches can be made so 
small they can be mounted in a finger ring. Let us suppose that the mech- 
anism shown in Figure 7 is reduced to the size of an ordinary bedside clock 
(Fig. 8). This could be encased in plastic and placed in the position of the 
spleen, which it might replace. When the splenic circulation is attached by 


Fig. 8. Miniature version of apparatus for 
automatic injection of insulin. 





Teflon tubes (such as those used for vascular grafts) to the splenic artery 
and vein, insulin could be supplied in amounts designated by the blood 
sugar levels. There would be no hypoglycemic reactions, as only the proper 
amount of insulin would be given; and no diets would be necessary. Refills 
could be obtained in small, sterile, disposable containers at any filling 
station. te 

Later, I suppose, chemical glands might be made. This invention is not 
yet complete, but the idea might be interesting to you. Let us make a 
chemical combination with insulin (Fig. 9). This complex is a substance, 
perhaps similar to glucokinase, or better still, sensitive to concentrations 
of both glucose and ketones. When the blood sugar concentration increases 
to more than 180 mg. per 100 ml., some of the glucose would combine 
with part of this complex, which would then liberate insulin in exactly the 
right amount, lowering the sugar content of the blood and stopping the re- 
lease of insulin. Since 1 milligram of insulin supplies 22 units, which is close 
to a day’s needs, an artificial implant of 1 gram of this compound might last 
about a year. The need for a refill might be determined by an enzyme- 
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BASIS FOR A CHEMICAL 'BETA CELL' 


FIGURE 9 


glucose reaction in the saliva, as indicated by the color on the end of a 
toothpick. 

But we must not allow our imaginations too much rein, so let us come 
out of orbit and back to earth. 

When all the molecules of all the hormones are dissected and all the por- 
tions of all their atoms can be placed and replaced at will, what then? 
There will still be human beings with their proteins, their loves, their 
fears, their ambitions, their anxieties and their deaths. We are physicians, 
and let us never forget that we are working for the happiness of human 
beings. We must try to be patient, tolerant, and as kind as we would have 
our own physicians be to us. If I may be permitted another verse or two of 
poetry, let me recite the words of another physician-poet, William Henry 
Drummond, in “Ole’ Docteur Fiset,’’ a poem about a country doctor, in 
French Canada, who was the epitome of human kindness in medicine. The 
poem is rather long, so I shall recite only a few stanzas about the doctor 
and his old horse. 

Ole Docteur Fiset of Saint Anicet, 
Sapre tonnerre! he was Jeev long tam! 
I’m sure he’s got ninety year or so, 
Beat all on de Parish ’cept Pierre Courteau, 
An day affer day he work all de sam 
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Let her rain or snow, all he want to know 
Is jus’ if anywan’s feelin’ sick, 

For Docteur Fiset’s de ole fashion kin’, 

Doin’ good was de only t’ing on hees min’ 
So he got no use for de politique. 


An’ he’s smart horse sure, w’at he call ‘‘Faubourg,”’ 
Ev’ry place on de Parish he know dem all. 

An you ought to see de nice way he go 

For fear he’s upsettin’ upon de snow, 
W’en ole man’s asleep on de cariole. 


I ’member w’en poor Hormistas Couture 
Get sick on hees place twenty mile away 
An’ hees boy Ovide he was come ‘‘Raquette”’ 
W’at you call ‘‘Snowshoe,”’ for Docteur Fiset, 
An’ Docteur he start wit’ hees horse an sleigh. 
All de night before, de beeg storm she roar, 
An’ mos’ of de day it’s de sam’ also, 
De drif’ was pilin’ up ten feet high 
You can’t see not’ing dis side de sky, 
Not’ing but wan avalanche of snow. 


Mus’ be de Bon Dieu dat is help him troo, 

Ole Docteur Fiset and hees horse ‘‘Faubourg,”’ 
T’was somet’ing for splain-me, wall I don’t care 
But somehow or ’noder he’s gettin’ dere, 

An’ save de life Hormistas Couture. 


Wall! Docteur Fiset of Saint Anicet 

He is not dead yet! and I’m purty sure 
If you’re passin’ dat place about ten year more 
You will see him go roun’ lak he go before 

Wit’ de ole cariole an’ hees horse ‘‘Faubourg.”’ . 
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ABSTRACT 


The metabolism of 116-hydroxy-A*-androstene-3,17-dione was examined in 
a patient with congenital adrenal hyperplasia and compared with a prior study 
of that hormone in subjects without that disorder. In 2 experiments, 79 and 
87 per cent of the neutral steroids were identified as 3 of the major metabolites 
of the hormone. There was no evident difference in the metabolic pattern with 
congenital adrenal hyperplasia. This disorder is discussed with reference to 
steroid production and the metabolites found in urine. 


INTRODUCTION 


[\HE purpose of the present study was to evaluaté 116-hydroxy-A‘- 

androstene-3,17-dione (I, Fig. 1), a Ci) adrenal secretory product, as 

the precursor of 11-oxygenated 17-ketosteroids in congenital adrenal hy- 

perplasia (CAH) and to compare the metabolite pattern of this hormone 

with that found in subjects previously studied (1). For reasons considered 

in the discussion, the conversion of I to 3a-hydroxyetiocholane-11,17- 
dione (IV, Fig. 1) was of special interest. 


MATERIAL AND METHODS 


The CAH patient was the same subject previously studied with respect to both 
endogenous steroid production (2) and the metabolism of exogenous hormones (3). 

Two separate studies were performed about two months apart. Approximately 0.2 
mg. of 118-hydroxy-A*-androstene-3,17-dione-4-C" (4.5 we. per mg.) dissolved in 1 ml. 
of alcohol was diluted with sterile 5 per cent glucose solution and a weighed amount of 
this solution was given intravenously over thirty minutes. Portions of the infusion solu- 
tion were assayed to determine the exact amount of radioactivity given; insignificant 
radioactivity was adsorbed by the tubing, unlike the results observed with testosterone 
(4). Two successive 24-hour urine collections were obtained following each injection. 
Hydrolysis was carried out by the procedure previously described (1). The urines were 
incubated with beef liver B-glucuronidase! at pH 5 for five days at 37°, adjusted to pH 1 
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and then continuously extracted with ether for forty-eight hours. After washing with 
5 per cent sodium hydroxide and saturated sodium chloride solution, the ether solution 
was evaporated to dryness as Extract A. The residual urine and the alkali wash were 
again separately treated with enzyme for an additional five days. After incubation the 
solutions were combined and processed as before to yield Extract B. The residual urine 
and the aqueous washes of Extract B were combined, acidified to 1 N with sulfuric acid 
and continuously extracted with ether for seventy-two hours. The ethereal extract was 


TABLE 1 








Counts per minute X 107% 











Material 
Exp. 1 Exp. 2 
Dose injected 2380 1950 
Urine (Day 1) 1820 1560 
Extract A . 674 555 
Extract B 605 746 





processed as described; the neutral fraction contained negligible radioactivity (Table I). 

Extracts A and B from the first experiment were separately analyzed by reverse 
isotope dilution; in the second experiment these 2 fractions were combined before the 
addition of carrier. Two portions (corresponding to 5 to 20 per cent of the total) of each 
extract were separately analyzed; to one, known amounts (from 39.1 to 40.8 mg.) of 
3a,118-dihydroxyetiocholane-17-one (III, Fig. 1) and 3a-hydroxyetiocholane-11,17- 
dione (IV) were added, whereas only 3a,118-dihydroxyandrostane-17-one (II) (from 
40.0 to 42.1 mg.) was added to the other. The steroids were then separated from each 
extract by column partition chromatography. Silica gel containing 40 ml. of ethanol per 
100 Gm. was employed as the standing phase and successively 1 per cent ethanol and 
2 per cent ethanol in methylene chloride were used as the moving phase. Appropriate 
eluates, as judged by infrared spectrometry, were combined and recrystallized from 
methanol-petroleum ether or acetone-petroleum ether until the specific activity was 
constant. From the specific activity of the recovered steroids and the weight of the 
carrier employed, the fraction of the neutral extract present as each of the major metabo- 
lites was calculated (1). All samples were counted in a Tracerlab SC-50 automatic 
sample changer at or near infinite thinness with appropriate self-absorption corrections 
as needed. 


RESULTS 


In experiments 1 and 2 the percentage of the dose recovered as urinary 
conjugates on the first day was 76 and 80 respectively, with only negligible 
excretion on the second day (Table 1). In both experiments the second 
treatment with enzyme released an amount of radioactive metabolites 
equal to or greater than the amount obtained after the initial hydrolysis 
(Exp. 1, Ext. A=37 per cent, Ext. B=33 per cent; Exp. 2, Ext. A=36 per 
cent, Ext. B=48 per cent). Subsequent acid hydrolysis released an addi- 
tional 2 per cent in each experiment. The total recovery of neutral metabo- 
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lites was 72 and 86 per cent respectively of the radioactivity excreted in the 
first twenty-four hours (55 and 69 per cent of the dose). The metabolites 
examined and the portion of the neutral extract represented by each are 
shown in Figure 1. Only traces of 3a-hydroxyandrostane-11,17-dione were 
detected by paper and column chromatography, in agreement with previ- 
ous results when carrier addition was employed (1). The 3 compounds 


0 0 
HO HO 
. Hoe” 3 EXP 1266 % 
Hs EXP. 2=72 % 
Z IL 
0 0 
oe eo 
“a a HO” =H 
EXP 1=6.3 % EXP1=74% 
EXP2=85% EXP2=69% 
IL Ww 


Fig. 1. 118-Hydroxy-A*androstene-3,17-dione (I) and the 3 metabolites studied 
(II, III, IV). The proportions of the neutral urinary extract represented by each me- 
tabolite are shown. 


studied by reverse isotopic dilution accounted for 79 and 87 per cent re- 
spectively of the total neutral extracts. 


DISCUSSION 


Several interesting conclusions can be drawn from this study of the 
metabolism of 118-hydroxy-A*-androstene-3,17-dione in a patient with 
CAH. First, the amounts of metabolites produced were indistinguishable 
from those produced by the 2 patients without CAH reported in the prior 
study. Therefore, in the present case of CAH, there was no derangement in 
the peripheral metabolism of this adrenal hormone, in agreement with the 
conclusions drawn from studies of other hormones. The results of the 
tracer study can therefore be used to calculate the endogenous hormone 
production in this CAH patient. Based on the average recoveries for the 
2 studies, 40 per cent of the dose of hormone was obtained as 3a,11£- 
dihydroxyandrostane-17-one (II). Since the endogenous production of this 
metabolite by the same subject, measured at an earlier time, was 6.3 mg. 
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per day, it can be estimated that his adrenal secretion of the precursor 
steroid was approximately 16 mg. per day. The daily mean production of 
this metabolite in normal men is approximately 1 mg. per day (5), and is 
somewhat lower in normal women (6). Thus this CAH patient’s adrenal 
secretion was at least six times the normal level as judged from this end- 
product. His endogenous production of androsterone plus etiocholanolone 
approximated 19 mg. per day. Because of individual variability, sex and 
age differences, it is more difficult to assign a typical value for these 2 
metabolites for normal subjects. However, it seems reasonable to suggest 
that the level of production by this patient was about five times that of a 
normal subject, based upon the presumption that a steroid hormone such 
as A‘-androstene-3,17-dione or testosterone is the major precursor of these 
2 metabolites. There is, accordingly, no serious discrepancy between esti- 
mates of the patient’s adrenal hyperactivity based upon a typical 11- 
oxygenated metabolite and 2 representative 11-desoxy 17-ketosteroids. 

The excretion of 3a-hydroxyetiocholane-11,17-dione (IV) (3.8 mg. per 
twenty-four hours) by this patient (2) was unexpectedly high in relation 
to his endogenous hydrocortisone and 116-hydroxy-A‘-androstene-3,17- 
dione secretion. Accepting the estimate of 16 mg. per day for production 
of the latter hormone, the results of the present study suggest that approxi- 
mately 0.7 mg. per day of IV was derived from the Cis precursor. Since the 
endogenous production of hydrocortisone cannot be higher than normal 
and was, experimentally, at the lower limit of the normal range, it is prob- 
able that no more than an additional 0.7 mg. of IV could have been derived 
from this hormone. In this same patient 21-deoxyhydrocortisone previously 
was found to be a negligible precursor of this metabolite (3). Therefore at 
least half the endogenous production of IV by this patient is not explained 
from the estimates discussed. This unexpected result presents an interest- 
ing problem for future exploration. 

Comments on congenital adrenal hyperplasia. This patient’s urinary 
steroids exhibited both the qualitative and quantitative changes charac- 
teristic of his disorder (7-11). The qualitative change was the high level 
of 11-oxygenated C.:-deoxysteroids which defined the genetic defect ac- 
counting for the hyperplasia. The quantitative alteration in hormone pro- 
duction was demonstrated by the excretion of 65 mg. per day of pregnane- 
3a,17a,20a-triol, a compound normally present in amounts of 1 or at most 
2 mg. per day. An explanation for the high level of pregnanetriol in this 
disorder is suggested from the results of Hechter and his collaborators 
(12). These workers showed that the enzyme systems involved in 17a- 
hydroxylation of a Cs: steroid are soluble components of cytoplasmic 
fluid, only a portion of which is situated on organized structures such as 
mitochondria. If, under the stimulus of excessive ACTH, progesterone is 
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produced in large amount and eventual conversion to hydrocortisone is 
inhibited by failure of the next intermediate enzymatic step (hydroxyla- 
tion of C2), it is not difficult to imagine that considerable progesterone is 
released into the cellular fluid where it can be 17-hydroxylated without 
the localized sequential steps that would normally lead to a completed 
hydrocortisone molecule. Thus a possible explanation of the elevated 
pregnane-3a,17a,20a-triol excretion is found in the cellular distribution of 
an enzyme normally involved in hydrocortisone synthesis. 

These considerations raise the interesting question of the biosynthetic 
precursor of 118-hydroxy-A‘-androstene-3,17-dione. This hormone may be 
derived from A*-androstene-3,17-dione by enzymatic hydroxylation at 
C-11, or from 116,17a-dihydroxyprogesterone by oxidative removal of the 
2-carbon side-chain with an enzyme of the type studied in testicular tis- 
sue by Lynn and Brown (13) and Slaunwhite and Samuels (14). The first 
possibility seems more plausible, since normally A‘-androstene-3,17-dione 
is a component of adrenal venous blood and its metabolites are invariably 
present in urine; in contrast, metabolites of 118,17a-dihydroxyprogester- 
one (21-deoxyhydrocortisone) are found in substantial amount only in 
CAH, rarely in adrenal carcinoma (10, 15), and virtually never under 
normal conditions. Moreover, by analogy with testicular biosynthesis, 
A‘-androstene-3,17-dione should be formed from 17a-hydroxyprogesterone 
which, in view of the foregoing remarks, would be abundantly available 
in the adrenal cells. Since there would be both substrate and an unimpaired 
enzyme system for 116-hydroxylation, this would appear to be the se- 
quence of biosynthesis under both normal circumstances and in the im- 
perfect hyperplastic adrenal of the type examined in this study. 
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ABSTRACT 


The metabolic effects of a weakly estrogenic compound (mytatrienediol) and 
of its analog (SC-8246) were studied under controlled conditions in 4 and 2 
patients, respectively. A dose of 50 mg. of either compound given intramus- 
cularly or orally resulted in a marked decrease of urinary calcium excretion and 
improvement in calcium balance. The latter was due to decreased calciuria and 
not to improved intestinal absorption of calcium. The decrease of urinary cal- 
cium excretion persisted over a study period of thirty days after withdrawal of 
medication. Although the spontaneous calcturia had markedly decreased during 
administration of mytatrienediol, the retention of infused calcium did not 
change significantly on performing the calcium tolerance test. Urinary excretion 
of radiostrontium (Sr*) decreased markedly in the treatment phase and paral- 
leled the decrease of urinary calcium excretion. 


ALE and female hormones are extensively used in the treatment of 

osteoporosis and metastatic bone disease (1, 2). Synthetic compounds 
having a favorable metabolic to hormonal ratio may be preferable to 
standard preparations since protein or calcium anabolic effects may be ob- 
tained, while untoward side-reactions caused by the androgenic or estro- 
genic potency of the hormone may be obviated. The anabolic effects of 
17-ethyl-19-nortestosterone (norethandrolone, Nilevar), a synthetic sub- 
stance shown to have a favorable metabolic to androgenic ratio in experi- 
mental animals (3), have been confirmed in man (4). This compound has 
predominantly protein anabolic activity and only slight effects on calcium 
metabolism. The synthetic compound, 3-methoxy-16a-methyl-1,3,5 [10]- 
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estatriene-168,176-diol (mytatrienediol, Manvene),! was shown to be 
weakly estrogenic in experimental animals (5). The metabolic effects of 
this compound were then investigated in man at this institution. A pre- 
liminary report on the results has been previously presented (6) ; the details 
form the basis of this communication. No attempt was made to compare 
the estrogenicity and the metabolic effects of mytatrienediol with those of 
other estrogenic substances in this study. The estrogenicity of mytatriene- 
diol has been studied in man by Davis et al. (7) and Cohen et al. (8). 


MATERIALS AND METHODS 


The chemical formulae of mytatrienediol and of its analog SC-8246 are shown in 


Figure 1. : 
Prolonged metabolic balance studies, radiostrontium studies and calcium tolerance 
tests were carried out in the metabolic research ward on 6 patients during control and 


OH | 


CH3 OH 
oo CH3 
CH30 
Mytatrienediol 
Fig. 1. Chemical formulae of mytatriene- 
diol ‘and its analog, SC-8246. 
0 
CH3 | 
Cl ; 
CH30 
SC - 8246 


treatment phases. Patients 2 and 3 were also studied in the post-treatment phase. The 
age and sex of the patients, the diagnoses, the compounds administered, and the duration 
of the metabolic and other studies are listed in Table 1. A 50-mg. dose of mytatrienediol 
or of its analog was given intramuscularly per day during the treatment phase. Patient 4 
received the compound orally. All subjects were ambulatory except Patient 3, who 


1 The authors wish to thank Drs. Irwin C. Winter and Robert L. Craig, of G. D. 
Searle & Company, Chicago, for their kind cooperation. 
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was bedridden prior to administration of mytatrienediol. None received any other 
medication during the study except Patient 6, who received 35 mg. of Meticorten per 
day in the control and treatment phases. The patients received a constant, analyzed 
low-calcium diet (9) which contained 1850 calories (68 Gm. protein, 265 Gm. carbo- 
hydrate and 59 Gm. fat) per day. The average dietary intake of caleium and phos- 
phorus was 152 mg. and 707 mg. per day, respectively. 

Metabolic balances of nitrogen, calcium and phosphorus were determined on six-day 
pools of the urine and stool collections. The following determinations were performed 
daily: fluid intake and output, body weight, and urinary calcium, phosphorus and 
creatinine. The body weight could not be ascertained prior to treatment in Patient 3, 
who was bedridden. 


TABLE 1. PATIENTS RECEIVING MYTATRIENEDIOL OR ITS ANALOG, SC-8246 





















































Patient 
ae Gait Daan ay ’ Duration ‘ 
Age Diagnosis yersanus'y ( ar r) Route | of study Studies performed 
No. & admin mg. /day (days) 
Sex 
1 69 Carcinoma cf lung Mytatrienediol 50 i.m.* 29 Metabolic balances 
M | 
ee eee >> _————————————“- 
2 40 Hodgkin’s disease Mytatrienediol 50 im. | 72 Metabolic balances; Sr® i.v., 
F CaTTT 
3 59 Multiple myeloma Mytatrienediol 50 im. 346 Metabolic balances; Sr® i.v., 
M CaTT, high calcium intake 
| Leese Uergeee Pt ACRS A tigi —oM vr 
4 63 Osteoporosis Mytatrienediol 50 oral 247 Metabolic balances; Sr® i.v., 
F CaTT, high calcium intake 
5 57 Multiple myeloma SC-8246 50 i.m. 90 | Metabolic balances; Sr +Ca‘ 
M | oral, CaTT 
6t 42 Lupus erythematosus | SC-8246 50 im. 57 | Metabolic balances; Sr® i.v. 
r | 
| 











* im. =intramuscular; i.v. =intravenous. 
+ CaTT =calcium tolerance test. 
t Patient 6 received 35 mg. of Meticorten per day during the control and treatment phases. 


Radiostrontium studies (using Sr® as the tracer) and calcium tolerance tests were 
performed prior to and during treatment with mytatrienediol. With the patient in the 
postabsorption state, one tracer dose of Sr* each (as the chloride) was injected intra- 
venously in the control and mytatrienediol periods. Sr* plasma levels and urinary and 
fecal excretions were determined for as long as significant counts could be obtained with 
the equipment available. The average duration of the Sr® studies was fourteen days. 
Patient 5 received combined tracer doses of Ca* and Sr® as the chloride orally (0.5 ue. of 
Ca* and 0.4 we. of Sr® per Kg. of body weight) in the control and treatment phases. 
Two metabolic studies were carried out on this patient in the treatment phase. The 
techniques of the calcium tolerance test (10-12) and of the administration and radio- 
assay of Sr® (13, 14) and of Ca* (12, 15-17) have been previously described.” 

The metabolic effects of prolonged administration of mytatrienediol were studied on 
three occasions during an eighteen-month period of therapy in Patient 3. Metabolic 





2 Sr® is a cyclotron-produced emitter of gamma rays; it has a half-life of 65 days. 
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balances were measured during the initial control period of low-calcium diet and after 
six, thirteen and eighteen months respectively of continuous administration of my- 


tatrienediol. 
The effect of this compound upon the intestinal absorption of calcium was studied in 


Patients 3 and 4. For this purpose, the calcium intake of these patients was raised to 
1019 mg. and 885 mg. daily, respectively, by adding 878 mg. and 707 mg. of calcium 
(as calcium gluconate tablets) to the low-calcium diet. All other food constituents re- 
mained unchanged. In Patient 3, balance studies were carried out during the period of 
increased calcium intake in the initial phase and after eighteen months of administration 
of mytatrienediol; and in Patient 4, during six months of increased calcium intake and 
after one hundred and eight days of mytatrienediol therapy. 

The diet and the excreta were analyzed for nitrogen, calcium and phosphorus on 
aliquots of each six-day metabolic pool. Analyses of urinary and fecal nitrogen were 
performed by the Kjeldahl method; of phosphorus by the method of Fiske and Subba- 
Row (18); and of urinary calcium by the method of Shohl and Pedley (19). Fecal 
calcium and phosphorus were determined on ashed aliquots of six-day metabolic pools. 

The following clinical and laboratory determinations were performed once a week: 
complete urinalysis, blood counts, and serum levéls of calcium, phosphorus and alkaline 
phosphatase. Blood urea nitrogen, serum electrophoretic patterns, and albumin, globulin 
and cholesterol levels were determined prior to, during, and after treatment. Roent- 
genograms of the skeleton were obtained prior to, and at two-month intervals following 
the institution of therapy. 


RESULTS 
Metabolic studies 


Figure 2 shows the effect of mytatrienediol on the urinary calcium and 
radiostrontium excretion of Patient 1. The calciuria decreased gradually 
from an average of 207 mg. per twenty-four hours in the control period to 
an average of 67 mg. per twenty-four hours after fifteen days of treatment. 
The rate of urinary radiostrontium excretion was considerably higher in 
Study I (control phase) than in Study II which was started after six days 
of mytatrienediol administration. In Study I, Sr* excretion was 15.5 per 
cent of the dose in the first twenty-four hours following intravenous in- 
jection of the tracer, whereas it was only 7.4 per cent in Study. II. 

Similarly, Figures 3 and 4 show that the urinary calcium and radio- 
strontium excretion of Patients 2 and 3 decreased considerably when 
mytatrienediol was administered. The urinary calcium excretion of both 
patients remained in this low range over a thirty-day period of observation 
following the discontinuation of medication. Two calcium tolerance tests 
performed in Patient 2 prior to treatment revealed excess excretion values 
of 55 per cent and 56 per cent of the infused calcium, respectively, and 
45 per cent and 44 per cent in two tests performed on the thirteenth and 
twenty-seventh days of mytatrienediol administration (Fig. 3). Sixteen 
days after discontinuation of mytatrienediol, 50 per cent of the infused 
‘alcium was excreted. In Patient 3, during treatment, the calciuria de- 
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Fig. 2. Effect of mytatrienediol on urinary excretion of calcium and strontium™ 
in Patient #1. The columns denote calcium excretion. 


creased markedly, but the excess calcium excretion did not change sig- 
nificantly on the days of the calcium tolerance test. 

Table 2 shows the excretion of radiostrontium in Patients 1, 2 and 3 
before and during treatment. The cumulative Sr® excretion of each pa- 
tient following the intravenous administration of the tracer dose was con- 
siderably lower during than before mytatrienediol therapy. There was no 
significant decrease in the Sr®* content of the feces in any of the patients. 
The plasma levels of Sr® in each patient were slightly higher during treat- 
ment with mytatrienediol than during the control study. 

Table 3 shows the results of Sr* and Ca* studies performed on Patient 
5 in the control and mytatrienediol periods. The absorption of Ca* was 


TABLE 2. ErrecT OF MYTATRIENEDIOL ON URINARY EXCRETION OF Sr®5* 





Cumulative Sr*> excretion (% dose) 





Patient 

















No. Control Mytatrienediol 
1 AL 22.6 
2 54.3 33.7 
3 64.7 | 49.8 








each in Patients 2 and 3. 





* The control and mytatrienediol periods lasted 9 days each in Patient 1, and 15 days 








1586 SPENCER, KABAKOW, SAMACHSON AND LASZLO Volume 19 
















































































-18 
|50mg. MYTATRIENEDIOL/DAY im. | 
400. Li6 
URINARY Sr®* $ 
sTubY I 0 URINARY 2 
CALCIUM CALCIUM $ 
TOLERANCE TEST La 
55% EXOESS) in, 
2) EXCRETION| 56% EXCES EXCESS EXCRETION 
3 00. bisa pre+ZA_V2~Post li2@ 
ea 
< Mi 
N 
S LIO 3 
Pa 
= 200-] Ys 
: \ : 
L6 
O. noe 5 
e 100 ay 
g , x 
Y, +2 
oJ LUBESI EL wee) tL Mes si 
6 § ‘a: 








Fia. 3. Effect of mytatrienediol on urinary excretion of calcium 
and strontium® in Patient #2. 


approximately two and a half times as high as that of Sr®* (14, 20). In the 
treatment phase, the absorption of both elements increased, the ratio of 
Ca* to Sr® remaining approximately the same as in the control phase; 
the urinary excretion of Sr*° and Ca* decreased considerably concomitant 
with the decrease in urinary calcium excretion. 

The metabolic balances of the patients studied during the period of low- 
calcium diet are shown in Table 4. The calcium balances of each patient 
improved in the treatment phase due to the decrease of urinary calcium 


’ 


TABLE 3. ABSORPTION AND EXCRETION OF SR® anp Ca‘ . 
(eighteen-day study in Patient 5)* 
































| Absorption (% dose) Urinary excretion 
Study phase | % admin’d dose | % absorbed dose 
| Sr85 Cat 
Sr8 Cats Sr85 Cats 
Control | 24.3 62.5 12.5 12.5 51.4 20.0 
SC-8246 | 33.9 80.6 8.4 5.7 24.7 6.3 








* A combined tracer dose of Sr*> and Ca* was given orally in the control phase and 


in the treatment phase. 
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Fia. 4. Effect of mytatrienediol on urinary excretion of calcium 
and strontium® in Patient #3. 


excretion—except in Patient 6 who received 35 mg. of Meticorten per day. 
The fecal calcium excretion decreased only in 1 (No. 5) of 6 patients dur- 
ing treatment. The nitrogen balance of Patients 1, 3 and 5 improved dur- 
ing treatment by approximately 1 Gm., 0.6 Gm. and 0.9 Gm. per day, 
whereas the balances of Patients 2 and 6 became negative by 2.9 Gm. and 
0.8 Gm. per day, respectively. The markedly negative nitrogen balance of 
Patient 2 coincided with a period of anorexia and decreased dietary intake. 
The phosphorus balances followed the trend of the nitrogen balances. 
Table 5 shows the effect of prolonged administration of mytatrienediol 
on the nitrogen, calcium and phosphorus metabolism of Patient 3 during 
low-calcium intake. The urinary calcium excretion remained low on the 
three occasions when balance studies were performed during the eighteen 
months of treatment. Due to the decrease of calciuria, the calcium balance 
improved during the treatment phase in the studies carried out immedi- 
ately following the control phase and after six and thirteen months of con- 
tinuous administration of mytatrienediol. Fecal calcium excretion during 
the first three studies carried out in the treatment phase remained in the 
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same range as in the control phase; however, it was approximately twice 
as high during Study 5, performed after eighteen months of mytatrienediol 
therapy. This high fecal calcium resulted in a negative calcium balance 
(—271 mg. per day). The 24-hour urinary excretion of calcium was only 
slightly higher in this study than in the two preceding studies (110 mg. vs. 
78 mg.) performed in the treatment phase, and was approximately one- 
third of the excretion in the control phase. The nitrogen balance improved 
from +0.6 Gm. per day in the initial phase of the study to +2.1 Gm., 
+0.8 Gm. and +2.0 Gm. per day (average, +1.6 Gm.) in the studies car- 
ried out after six, thirteen and eighteen months respectively of mytatri- 
enediol therapy. 

Data on the effect of mytatrienediol on the absorption of calcium are 
shown in Table 6. For this study, the intake of calcium was increased. In 
Patient 3, the 24-hour urinary excretion of calcium increased to 203 mg. 
on the first day of the high-calcium intake as compared to an average of 
77 mg. during the period of low-calcium intake. Urinary calcium remained 
elevated for an 18-day study period (average, 215 mg. per day) and de- 
creased slightly (average 188 mg. per day) during the thirty days of ad- 
ministration of mytatrienediol. Fecal calcium did not decrease during the 
treatment phase. A metabolic study performed during the period of high- 
calcium intake after eighteen months of mytatrienediol therapy showed 
results similar to those obtained in the initial phase of high-calcium intake 
in terms of urinary and fecal calcium excretion, The urinary calcium of this 
patient did not decrease appreciably in the first study carried out during 
mytatrienediol therapy in the high-calcium phase (Study 3), and remained 
in the same range as in the control phase in Study 4. Therefore, the calcium 
balance of this patient did not further improve during the high-calcium 
phase. In Patient 4, urinary calcium excretion did not rise when the cal- 
cium intake was increased; the excretion even decreased somewhat, from 
an average of 92 mg. to 74 mg. per day. After one hundred and eight days 
of mytatrienediol therapy and continuous high-calcium intake, the 24- 
hour urinary excretion of calcium had decreased to an average of 41 mg. 
Since the main effect of mytatrienediol is on urinary calcium excretion and 
the baseline excretion in this case was rather low in:the high-calcium phase 
(74 mg. per day), the decrease of the calciuria by only 33 mg. per day did 
not improve the calcium balance. Fecal calcium did not decrease during 
administration of mytatrienediol. 


Clinical observations 

Mytatriendiol was well tolerated by all patients except Patient 2, a 
40-year-old female who experienced anorexia during the treatment phase. 
There was no fluid retention in any of the patients. After seventy days of 
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treatment, gynecomastia developed in 1 (Patient 5) of the 3 males studied. 
In 1 (Patient 4) of the 3 females vaginal spotting developed after ninety 
days of treatment. The laboratory determinations enumerated under 
“Materials and Methods” remained essentially unchanged during and 
after treatment, except in Patient 3 in whom a progressive rise of the 
serum y-globulin fraction occurred over a period of eighteen months con- 
comitant with an increase of plasma cells in the bone marrow and with 
roentgenographic evidence of progression of skeletal involvement by mul- 
tiple myeloma. An interesting observation was made on Patient 3. Prior 
to treatment she was bedridden for ten months because of severe bone pain, 
caused by a collapsed lumbar vertebra. The pain decreased after five days 
of treatment with mytatrienediol and the patient was able to get out of 
bed; she started to walk on the tenth day of treatment. This improve- 
ment continued during the thirty days of treatment and for three weeks 
thereafter. The pain recurred with increasing severity in the fourth week 
after discontinuation of treatment, and the patient again became bed- 
ridden. Upon re-institution of mytatrienediol therapy a marked remission 
was achieved, although it required twenty-four days. After eighteen 
months of therapy the patient was still ambulatory and free of bone pain. 
Because of the excellent palliative result obtained in this patient, myta- 
trienediol was administered to a larger number of patients having bone 
pain due to multiple myeloma or to other malignant and nonmalignant 
processes involving the skeleton. The observations made on these patients 
have been briefly reported (21) and are described in detail in a subsequent 
publication (22). 


DISCUSSION 


The effect of estrogens on plasma lipids has been described by several 
investigators (23-27). In a search for compounds having a favorable anti- 
atherogenic to estrogenic ratio in experimental animals, it was found that 
mytatrienediol met this criterion; the lipid-shifting effect compared favor- 
ably with that of estrone but the estrogenic potency of mytatrienediol was 
lower (5). The effect of this synthetic compound was investigated on phos- 
pholipid metabolism in chicks (28) and was also compared to that of 
natural estrogens (29). Davis et al. (7) and Cohen et al. (8) studied serum 
lipid changes with this agent in human subjects and reported that the 
estrogenic potency of mytatrienediol was considerably lower than that of 
conventionally used estzogenic preparations. Since estrogens are widely 
used in clinical medicine in conditions associated with disturbances of 
bone metabolism (1, 30), it was pertinent to investigate the effects of 
mytatrienediol on calcium metabolism in man. There are obvious ad- 
vantages to an agent in which metabolic and estrogenic potencies are 
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separate, since it opens up the possibility that therapeutic benefits may be 
obtained without causing undesirable side-effects such as feminization, 
gastro-intestinal irritation or acceleration of tumor growth (31, 32). 

The metabolic studies reported here show that mytatrienediol and its 
analog have a favorable effect on calcium metabolism. A marked, prompt 
and sustained decrease of urinary calcium excretion and improvement of 
calcium balance were noted in all 6 patients studied except one who had 
simultaneously received corticosteroids. The effect of withdrawal of myta- 
trienediol in 2 patients was a sustained lowering of urinary calcium excre- 
tion during a thirty-day period of observation. This decrease and its con- 
tinuation indicate an estrogen-like action of mytatrienediol on bone 
metabolism (1). Another parameter for measuring the improvement in 
calcium metabolism was the decreased urinary excretion of radiostrontium 
during the treatment phase; this corresponded to the decrease in urinary 
calcium excretion. Multiple calcium tolerance tests performed in different 
stages of the disease showed good reproducibility in terms of calcium reten- 
tion (10-12). The fact that the retention of infused calcium did not change 
markedly during the treatment phase in spite of the, decrease in urinary 
calcium is not incompatible with the effects of estrogens on bone. These 
effects have been variously described and greatly depend on the species of 
experimental animals studied. Estrogens have been reported to increase 
the density of bone (33, 34) and to inhibit bone resorption in rats (34, 35). 
The decreased urinary calcium excretion in man may be due to inhibition 
of bone resorption, but the lack of increased acceptance of infused calcium 
may indicate that new bone formation is unaffected by this hormone in 
man. The decreased calciuria is a net effect and does not permit differenti- 
ation between the processes of inhibition of mineral resorption and in- 
creased deposition. The somewhat higher Sr® plasma levels during myta- 
trienediol therapy in conjunction with the decreased excretion of calcium 
and radiostrontium and the lack of increased retention of infused calcium 
point to a combination of a kidney and bone effect, namely, increased 
renal tubular reabsorption of calcium and strontium and inhibition of re- 
sorption of bone minerals, rather than increased mineral deposition. 

Fecal calcium did not decrease during administration of mytatrienediol 
in 5 of the 6 patients studied, and therefore the absorption of calcium from 
the gastro-intestinal tract did not change. This was true for patients re- 
ceiving a low-calcium diet and for those who were offered an ample 
amount of calcium for absorption. Lack of improvement of intestinal ab- 
sorption of calcium under the influence of female hormones has been dem- 
onstrated experimentally in chicks (36), and is in agreement with data ob- 
tained with standard preparations of male and female sex hormones in man 
(32, 37, 38). The changes of intestinal absorption observed during the treat- 
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ment phase in Patient 5 are of interest. During the control phase, the ab- 
sorption of Ca* was considerably higher than that of Sr®* and less of the 
absorbed fraction of the dose of Ca* than of Sr® was excreted in the urine. 
These results are in agreement with previously reported observations (14, 
20). In the treatment phase, the absorption of both Ca* and Sr® improved 
by approximately one-third. This result obtained with the tracer technique 
agrees well with those obtained by calcium balance studies, since the fecal 
calcium decreased by approximately one-third in the simultaneously con- 
ducted thirty-day metabolic study (Table 5). The reason for the increased 
absorption of calcium in Patient 5 and for the lack of increased absorption 
in the remaining 5 patients is not apparent. Improvement of calcium ab- 
sorption has been observed after prolonged administration of estrogens 
(39). Albright and Reifenstein have reported that both urinary and fecal 
calcium may decrease under the influence of estrogen therapy (1). 
Balance and radioisotope studies carried out at various time-intervals 
during a prolonged, continuous period of administration of mytatrienediol 
(for eighteen months in Patient 3) revealed that improvement of calcium 
metabolism persisted in the late phase of the study and was due, as in the 
initial phase of treatment, to decreased urinary excretion of calcium. 
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ABSTRACT 


This survey of 167 men and 189 women over 60 years of age was carried out 
to assess the diagnostic value of absent or reduced body hair in old people. The 
state of axillary, pubic, chest, abdominal, limb and eyebrow hair was examined 
in both sexes, and facial hair in females. Most or all axillary hair was lost in 
one sixth of the males and half of the females. This loss was progressive 
with age. Detectable loss of pubic hair occurred in one fifth of the men and 
one third of the women, but only 1 man and 5 women had complete loss of 

_ pubic hair. Thus only loss of all pubic hair is of diagnostic significance in old 
age. One sixth of patients of both sexes had lost the outer third of their eye- 
brows, although appearing euthyroid. Coarse facial hair was present in three 
quarters of the women, and its incidence did not increase with age. Hair was 
rarely seen on the sides of the face, but was common on the upper lip and chin. 
Limb hair had a definite pattern of disappearance which was similar in both 
sexes. Leg hair was absent or scanty in the majority of both men and women, 
whereas arm hair was plentiful in men but scanty in women. The relative 
importance of hormone deprivation or other factors in producing these effects 
could not be determined. 


IVE patients suffering from hypopituitarism have lately been seen in 

whom the diagnosis was delayed because the loss of hair was initially 
thought to be due to old age. It is well known that the density of hair 
growth decreases as age increases, but the pattern of change and its varia- 
bility do not appear to have been defined. Hamilton’s (1951) detailed 
study of axillary hair (1) was more concerned with rate of growth in rela- 
tion to age than with the incidence of lack of hair. The study reported 
here concerns the pattern of hair distribution and the hair density of old 
people. 


CLINICAL MATERIAL 


One hundred and sixty-seven men and 189 women over 60 years of age who were 
attending the Royal Melbourne Hospital, or who were inmates of the Melbourne Home 
and Hospital for the Aged, were studied. Patients with known endocrine or skin disease, 
or alopecia totalis were excluded, the exclusion of endocrine disease being based upon 
the hospital and previous medical record of the patient and our own clinical examination. 


" Ressived June 22, 1959. 
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TABLE 1. AGE AND SEX DISTRIBUTION 














Age (Yrs.) Males Females 
60-69 46 38 
70-79 58 71 
80-89 49 64 
90-100 14 16 

Totals 167 189 














Most of the subjects studied were ambulant and the diseases from which they suffered 
are common in old people and are not thought to influence hair growth. The age and 
sex distribution of the 356 patients are shown in Table 1. 


METHODS 


In both sexes axillary, pubic, chest, abdominal, eyebrow, forearm and lower-leg 
hair was examined; in women the presence of facial hair was’recorded. Human hair 
has been classified into 2 main types—vellus hair and terminal hair—the division 
depending largely on gross size. Vellus hair, sometimes called “‘fuzz’’ or “fluff,” is short, 
fine, unmedullated and often unpigmented. Terminal hair is longer, coarser, medullated 
and usually pigmented (2). Only coarse hairs of the terminal type were considered in 
this study. 

A flat piece of perspex! with a circular hole 1 cm. in diameter (area 0.785 sq. cm.) 
was applied to the appropriate area and the hairs in the hole were counted. Preliminary 
observations on subjects with clinically normal hair density showed counts of more 
than 7 hairs per measured area in the axilla and more than 5 hairs per area in the other 
parts of the body. Such counts were graded as 3. Checks on young people of both sexes 
showed hair counts up to 20, and grade 3 as used here no doubt includes areas which 
have lost a considerable amount of hair. Between 2 and 7 hairs per counted area in the 
axilla and between 2 and 5 hairs elsewhere were graded as 2, and corresponded clinically 
to reduced hair. Scanty hair with a count of 1 or 2 was graded as 1, and less than 5 hairs 
in the whole area examined was graded as 0. Several counts were made in each area. 
When density varied in any area, the pattern of hair growth was recorded, and the hair 
density graded according to the maximum count. Facial hair in females was graded 
similarly, but grade 3 was rarely seen and was therefore omitted from facial hair grading. 

Two men and 1 woman were omitted from the analysis of pubic hair data because 
of operation scars involving that area. One man and 1 woman had had amputations of 
both legs and were omitted from the analysis of leg-hair data. In all areas, empty hair 
follicles were often seen but were disregarded. The chi-squared test was used throughout 
to evaluate the significance of differences between proportions of subjects with different 


grades of hair density. 
RESULTS 
Axillary hair 
In men, axillary hair was absent in 12 (7 per cent) and normal in 100 
(60 per cent) (Table 2). In women, however, axillary hair was much re- 


1 Transparent plastic material. 
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TABLE 2. AXILLARY HAIR COUNTS 


























Grade 
peeneneno ec 
0 1 | 2 | 3 
| | bi ’ 
| 

167 Males No. | 12 15 | 40 | 100 
% 7:2 9.0 | 24.0 | 59.8 

189 Females No. 64 32 | 37 | 56 
% a - | We | me | 29.6 





duced; it was absent in 64 (34 per cent), and normal in only 56 (30 per 
cent). Axillary hair diminished as the patients grew older (Fig. 1). 
Axillary hair may be mostly lateral (7.e., in the inner portion of the 
upper arm), or mostly medial (on the upper chest wall), or equally dis- 
tributed over both sites. The incidence of patterns observed is shown in 


Table 3. 


Pubic hair 

The density of pubic hair was difficult to define because there was a vari- 
able pattern of loss, ranging from a general reduction in the hair count to 
a normal hair count with bare patches of variable size. Consequently pubic 
hair was classified as either ‘‘absent”’ or as ‘‘some loss.”’ 

Pubic hair was usually lost as represented in Figures 2 and 3. In gen- 
eral, hair loss began centrally and progressed outwards towards the 
periphery. The last places to show loss of hair were the lateral areas and 
round the base of the penis or the labia. 

In 1 man, pubic hair was absent and in 35 (21 per cent) there was some 
loss. In 5 women there was no pubic hair and in 49 (31 per cent) there was 
some loss. Pubic hair decreased as age increased (Fig. 4). 

In Figure 5, the states of pubic and axillary hair loss are compared in 
males and females. There was a significant linear association between the 


TABLE 3. AXILLARY HAIR PATTERN 











| Females 

Equal, arm and chest 88 | 79 

Mainly arm 38 14 

Mainly chest 29 | 32 

No axillary hair 12 64 
| | 

| +)ee | RO 

Totals | 167 | 189 
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Fig. 1. Percentage of patients without 
-- mace @Xillary hair. 
80 — FEMALE The data involving groups of progres- 
sively higher ages were analyzed with the 
aim of isolating the effect of the trend with 
age and testing this trend for significance. 
Such a test requires that the usual x? as 
calculated for contingency tables should be 
broken down into a component with one 
degree of freedom for trend and remainder. 
A procedure for doing this is given by 
Armitage (3) and has been followed in the 
ne ae present study. This component is repre- 
7 8 - 9 10 sented here by the symbol xo. 
DECADE *P <0.05 
** P <0.01 


x, 15.06 ** 
60 


40 


20 





% WITHOUT AXILLARY HAIR 








hair losses in these areas. An interesting comparison is the pattern of pubic 
hair in men compared with the state of axillary hair (Fig. 6). A female- 
type pattern of pubic hair was closely associated with diminished axillary 
hair; little loss of axillary hair was seen with the male-type pattern of 
pubic hair. This suggests either that men with female-type pubic hair lose 
their axillary hair more frequently than men without this pattern, or that, 
in them, the subumbilical hair is lost before the remainder. 


Facial hair in females 


Hair was found quite frequently on the upper lip and on the chin, but 
only 11 women had hair on the sides of the face or the cheeks (Table 4). 





iii iV 


tT iv 


White areas denote loss. Fig. 3. Pattern of loss of female pubic hair. 


Fig. 2. Pattern of loss of male pubic hair. 
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Fie. 5. Comparison of axillary and Fig. 6. Comparison of pattern of pubic 


pubic hair loss in males and females. 
** P <0.01 


hair and grade of axillary hair in males. 
** P<0.001 


There was no increase in the presence of facial hair with age (Fig. 7). In 


this study, 24 per cent of the women | 


1ad no hair on any areas of the face. 


There was a very strong association between the presence of hair on the lip 
and the presence of hair on the chin (P <.001). On the other hand, there 
was no significant association between the presence of lip or chin hair and 


the reduction of axillary or pubic hair. 


TABLE 4. FAcIAL HAIR IN FEMALES 


























Grade 
0 ! | 2 
Lip No. 88 29 72 
% 46.6 15.3 38.1 
Chin No. 61 50 | 78 
% 32.3 26.5 | 41.2 
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Limb hair 








The extremely variable distribution of hair on the upper arm and thigh 
made any systematic study impracticable. However, on the forearm and 
on the leg below the knee there was a definite pattern of hair loss. On the 
forearm the hair was densest over the radial and dorsal aspects and thin- 
nest over the proximal ventral and ulnar surfaces. Hair loss was first ap- 
parent over these sparser areas and spread distally (Fig. 8). 

Loss of leg hair began over the distal peroneal area and gradually ex- 
tended proximally and anteriorly (Fig. 9). 

In men, hair was usually found on the arm but often it was absent on the 
leg (Table 5). In women, limb hair was usually absent (Table 5). Most 
women had vellus hair on the arm, seen only in silhouette. 

Arm hair in men did not diminish with increasing age. There was a sig- 
nificant decrease in leg hair with age in both sexes (Fig. 10), and in both 





Fig. 8. Loss of arm hair, showing patterns A, B and C. Pattern A 
represents normal arm hair. 
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Fig. 9. Loss of leg hair, showing patterns A, B and C. Here pattern A 


denotes some loss. 
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sexes it was closely associated with loss of axillary hair (Table 6). Associa- 
tions were found between loss of hair in the following areas: in males, 
axilla and arm, and pubes and leg; in females, axilla and arm, and pubes 


and arm. 


Trunk 


In no women was chest or abdominal hair noted. In men, these were 
present in varying amounts. There was no significant association between 
baldness and trunk hair in men. 


TABLE 5. LIMB HAIR PATTERNS 





























Pattern 
A B € 0 
Males 
Arm (167) No. 68 66 | 29 4 
% 40.7 39.5 | 17.4 2.4 
Leg (166) No. 11 36 73 46 
% 6.6 21:7 44.0 27.7 
Females 
Arm (189) No. 14 19 13 143 
% 7.4 10.1 6.9 75.6 
Leg (188) No. 1 21 40 126 
% 0.5 LE .2 21.3 67.0 
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Eyebrows 


The outer third of the eyebrows was missing in 15 per cent of both men 
and women. In some of the patients, more than the outer third was miss- 
ing; in others, just the outer third. This loss of eyebrow hair did not in- 


crease with age. 





TABLE 6. CORRELATION BETWEEN AXILLARY AND LEG HAIR IN BOTH SEXES 






































; Axillary grade 
Leg-hair st acl Total 
pattern 0 | 1 | 2 3 
Males : 
A | ~~ | I | — 10 11 
B I | 3 6 26 36 
C | 3 | 4 | 20 46 73 
0 | 8 | 7 | 13 18 46 
Total | 12 | 15 | 39 100 166 
| Females 
A | — | — | — '| I l 
B | 3 | 2 | 3 | 13 21 
C | 5 | 5 | 15 | 15 40 
0 56 25 | 18 | 27 126 
Total | 64 2 ak See ee, eS a” 


' 


Males x? =19.27; n=4; P <0.001. 
Females x? = 34.25; n=4; P <0.001. 
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_ DISCUSSION 


The frequent absence of axillary hair in women over 60 makes this index 
of little diagnostic value. In men, absence of axillary hair is a more reliable 
sign of endocrine deficiency but its value decreases as age increases. The 
greater persistence of axillary hair in men is further suggestive evidence 
that androgenic hormones control its growth (4), since in this age group 
the levels of androgen are higher in men than in women (5). Epstein’s (6) 
finding that the axillary hair of males is mostly lateral and that of females 
mostly medial was not confirmed; however if the hair farthest from the 
apex of the axilla falls out first, our findings could be reconciled with Ep- 
stein’s. The last hairs remaining in the axilla were usually at the apex. 

Complete loss of pubic hair is abnormal in old people, as it was noted in 
only 1 male and 5 females. Partial loss, however, is of little diagnostic 
value. The greater persistence of pubic hair than axillary suggests that 
the pubic area is more sensitive to the controlling hormones. The associa- 
tion of axillary and pubic hair loss in both sexes suggests a common con- 
trolling factor or factors. It is interesting that the hair around the penis 
and labia, which appears first (7), is the last to be lost; and that, in the 
male, the abdominal portion of the pubic hair develops last and disappears 
first. 

Hair on the upper lip and chin of women over 60 has no diagnostic sig- 
nificance, as three quarters of the women in this series had such hair. 
Thomas and Ferriman (8) found that, in women from 15 to 44 years of 
age, 33 per cent had hair on the lip and only 9 per cent had hair on the 
chin. Hair on the sides of the face must be regarded with more suspicion, 
as it was present in only 6 per cent of our series. The lack of increased inci- 
dence of facial hair with aging in this group implies that the difference be- 
tween the 40 per cent incidence in Thomas and Ferriman’s study and the 
75 per cent incidence in our study was due to an increase that occurred in 
women between the ages of 44 and 60 (presumably at the menopause), 
and ceased thereafter. The absence of a significant association between 
loss of axillary and pubic hair and growth of facial hair in women suggests 
that different factors determine these events. If the menopausal decline of 
ovarian hormones determines the appearance of facial hair, then this de- 
cline is probably not important in determining the loss of axillary and 
pubic hair. This conclusion differs from that of Hamilton (1), who thought 
that diminution of axillary and limb hair in postmenopausal women was 
due to ovarian hormone withdrawal at the menopause. 

The pattern of hair loss from the legs is well known, and was present in 
both sexes. Arm hair also has a pattern of loss, and this appeared to be 
similar in both sexes, though few women had much hair on the forearms. 
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The cause of this patterned loss is obscure. In the present study the pat- 
tern did not seem consistent with a loss due to friction, being observed in 
males and females, both ambulant and bedridden. Ronchese and Chace 
(9) found what they termed “‘patterned alopecia of the legs’’ in 35 per cent 
of 200 hairy men aged from 20 to 67 years. These authors also rejected the 
friction theory but had no alternative to offer, and neither have we. As 
far as we know, friction has not been invoked to explain the patterned 
loss of arm hair, the cause of which is also obscure. The main sex difference 
in limb hair distribution was the retention of forearm hair in men. 

Harris (10) showed that baldness occurred more frequently in men with 
a relatively heavy growth of body hair than in those with scanty growth; 
he thought that hoth features were probably genetic and determined by 
androgenic hormones. The failure of this study to demonstrate any rela- 
tionship between baldness and body hair in men over 60 may be another 
example of failing androgen secretion or effect. 

The absence of the outer third (or more) of the eyebrows in a sixth of 
the subjects of both sexes reduces considerably the value of this sign in the 
diagnosis of hypothyroidism in people over .60. 

A decline in hair growth has been observed in many areas, and signifi- 
cant associations between most of them can be shown. These associations 
could reflect either declining hormone levels or decreasing sensitivity of 
the hair follicles. Chieffi (11) was able to increase the rate of beard growth 
of elderly males with testosterone, showing that the facial hair follicles of 
old men can respond to hormones. However, as indicated in the present 
study, with hormone levels common to all hair-bearing areas, the degree 
of hair loss varies, illustrating the importance of other factors in determin- 
ing local hair growth and density. This differing hair loss was seen par- 
ticularly in the greater persistence of pubic hair and in the patterned loss 
of hair on the limbs. Our study does not evaluate the relative importance 
of hormonal and other changes in the hair loss of old people. 
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ABSTRACT 

Three of the more abundant C-21 methyl] corticosteroids were measured in 
the urine of 11 patients (aged 2 weeks to 23 years) with the adrenogenital syn- 
drome, and compared with the excretion in normal controls and 4 cases of 
virilizing adrenal adenomas. In all patients with the adrenogenital syndrome 
due to congenital adrenal hyperplasia, there was an elevation of urinary 
pregnanetriol (average, 0.29 mg./Kg./day), 11-ketopregnanetriol (0.44 
mg./Kg./day) and 17-hydroxypregnanolone (0.44 mg./Kg./day). In the nor- 
mal controls, the excretion of each steroid was 0.01 mg./Kg./day or less. No 
significant elevation of any of the 3 compounds was observed in the cases of 
adrenal adenoma. Urinary 11-ketopregnanetriol was highest in the youngest 
patients, all of whom were “‘salt-losers,’’ but not in an older child who was also 
a “salt-loser’’; thus the disproportionate increase in this single compound may 
be related to age. The combined excretion of pregnanetriol and 17-OH-preg- 
nanolone (products of 17-hydroxyprogesterone) was higher than that of 
11-ketopregnanetriol in the older patients, whether or not they were “salt- 
losers.”’ A single case with hypertension failed to demonstrate similar increases 
in excretion of any of the 3 compounds. Otherwise there did not appear to be 
any definite relationship between the pattern of excretion and the type of dis- 
ease. As expected, the urinary neutral 17-ketosteroids were elevated in all 
patients with the adrenogenital syndrome (0.90 mg./Kg./day) and were highest 
in the patients with tumors (9.64 mg./Kg./day). 


T HAS been well established that a variable deficiency of 21-hydroxyla- 
tion during the biosynthesis of hydrocortisone accounts for the adreno- 
genital syndrome due to congenital adrenocortical hyperplasia in man. 


This defect is present in the usual type of the syndrome, and the contri- 


* Presented at the Annual Meeting of The Endocrine Society, Atlantic City, N. J., 


June 4-6, 1959. 
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butions of many workers to this thesis have been reviewed elsewhere (1). 
More recently, direct evidence for the deficiency of certain enzymatic 
systems in the adrenal cortex of affected individuals has been presented 
(2). In the “hypertensive” variety of the syndrome, the situation is dif- 
ferent: 21-hydroxylation is adequate, but 11-hydroxylation is faulty (3). 

For many years, various steroids have been isolated from the urine of 
patients with this disease. A large number of these steroids possess a C-21 
methyl group instead of an hydroxyl group. In this study, attention has 
been focused on three C-21 methyl steroids, reportedly present in greatest 
amounts. The quantities of pregnane-3a,17a,20a-triol (hereafter desig- 
nated pregnanetriol), pregnane-3a,17a-diol-20-one (designated 17-OH- 
pregnanolone) and pregnane-3a,17a,20a-triol-11-one (designated 11-keto- 
pregnanetriol) were measured in a group of patients with virilizing adrenal 
disease and in normal controls. A relatively simple method for the sepa- 
ration and measurement of these 3 substances was employed. Although a 
single paper chromatographic system is described, the successful isolation 
of the 3 steroids may be attributed to the relatively small quantities of 
other similar compounds present. 


MATERIALS AND METHODS 


Eleven patients with the adrenogenital syndrome due to congenital adrenocortical 
hyperplasia (2 weeks to 23 years of age), 11 controls (10 months to 33 years of age), 
and 4 patients with virilizing adrenal adenomas (2 to 21 years of age) were studied. Five 
patients with the adrenogenital syndrome manifested the salt-losing complication shortly 
after birth and 1 with the “hypertensive” variety was included for purposes of com- 
parison. Complete 24-hour urine collections were obtained and these were stored at 
—10 C. until analyzed. 

The urine was subjected to hy iaschits and extracted as described elsewhere (3). 
Residues from suitable aliquots of urine, usually 10-15 ml. for the patients and 50 ml. 
for the controls, were applied on paper with channels 10.0 em. wide. Standards of preg- 
nanetriol, 17-OH-pregnanolone, and 11-ketopregnanetriol were simultaneously resolved 
along a narrow channel (1.5 cm.) on each sheet. Resolution was achieved by the de- 
scending technique with the Bush (4) system B5. The standard channel and a narrow 
strip from the center of each urinary extract was stained by the Zimmermann reaction 
(5) to detect 17-OH-pregnanolone, and by 4 per cent phosphomolybdic acid in ethanol 
(6) to detect pregnanetriol and 11-ketopregnanetriol. The solvent front on the paper 
chromatograms was allowed to travel 48.0 cm. The average Ry of the 3 standards was 
as follows: 11-ketopregnanetriol 0.33, pregnanetriol 0.58, 17-OH-pregnanolone 0.85. 

The areas from the chromatogram of each specimen corresponding to each of the 3 
compounds was eluted with methanol. Pregnanetriol was measured by further chro- 
matography on alumina columns and the reaction with concentrated sulfuric acid as 
described previously (7)..The chromic acid, Zimmermann reaction technique according 
to Wilson (8) was employed to quantitate the 11-ketopregnanetriol. The 17-OH-preg- 
nanolone was treated with a 40 per cent solution of sodium borohydride in 80 per cent 
(v/v) methanol overnight and then measured as for pregnanetriol. Portions of each 
eluate were also subjected to analysis for sulfuric-acid chromogens after preliminary 
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cleansing on small silica-gel columns (3). In certain instances, described subsequently, 
infrared analysis was performed through the kindness of Dr. Seymour Lieberman. 
The total neutral 17-ketosteroids were determined on each specimen by subjecting 
10 ml. of urine to hydrolysis with 12 per cent sulfuric acid (added as 40 per cent acid, 
v/v) at 100° C. for ten minutes, extraction with ether and application of the Zimmer- 


mann reaction as conducted in this laboratory (5). 
In addition to those already indicated, the following trivial names, with their chemi- 


cal nomenclature, are employed in the text: 
hydrocortisone: A‘-pregnene-118,17a,21-triol-3,20-dione, 
17-OH-progesterone: A*-pregnene-17a-ol-3,20-dione, 
tetrahydro-E: pregnane-3a,17a,21-triol-11,20-dione, 
tetrahydro-Q: pregnane-3a,21-diol-20-one. 


RESULTS 


The areas of the paper chromatograms corresponding to the 3 standard 
compounds revealed large amounts of each steroid in the urine of patients 
with the adrenogenital syndrome, when the staining reactions were em- 
ployed. In the control and tumor specimens the stain was generally faint 
in these regions. In addition there was material, reacting with either the 
Zimmermann or phosphomolybdic procedure, that migrated more slowly 
than 11-ketopregnanetriol, and considerably more at the solvent front. 
All results after elution and measurement are expressed as mg. per Kg. of 
body weight per day (twenty-four hours) in Table 1. 

The highest levels of urinary neutral 17-ketosteroids were found in the 
tumor patients. The quantities were uniformly above those found in the 
controls in all patients with the adrenogenital syndrome, regardless of the 
form of the disease. Chromatography of selected specimens on alumina 
(9) indicated the presence of androsterone, etiocholanolone, 11-ketoetio- 
cholanolone, 11-hydroxyetiocholanolone and 11-hydroxyandrosterone in 
2 patients with the salt-losing complication and in 2 with the normotensive 
type of disease. In addition a large amount of a Zimmermann-reacting 
steroid appeared after the 1l-oxygenated 17-ketosteroids; this proved to 
be D-homoetiocholane-3a,17a-diol,17a-methyl-17-one, probably repre- 
senting a rearrangement of 17-OH-pregnanolone on alumina. The single 
hypertensive patient excreted almost exclusively etiocholanolone, as re- 
ported earlier for another similar patient from this laboratory (3). There 
was a tendency for patients with the salt-losing complication, within any 
age group, to excrete the largest total quantities of neutral 17-ketosteroids 
but there were insufficient data to attach significance to this finding. 

The largest amounts of pregnanetriol were found in the group with the 
adrenogenital syndrome, and a relatively greater quantity was noted in 
the older patients. The sulfuric-acid chromogen values were consistent 
with pregnanetriol in all patients with the adrenogenital syndrome, and in 











TABLE 1. STEROIDS IN URINE 
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Steroids (mg./Kg./day)* 
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| . 
| | 
Te} | 
Sex | Ages* | Weight | 17-KS Pr | 11-KT ‘inne | C2 
| Kg. | | methy! 
Adrenocortical Hyperplasia 
M 15 dt 3.9 1.58 0.08 1.03 0.04 1.15 
F 2 mt 4.1 0.85 0.15 0.91 0.28 1.34 
M 3 mt 3.2 0.57 0.14 1.47 0.31 1.92 
M 4 mt 4.8 0.34 0.08 0.65 0.12 0.85 
F 2y 17.0 1.24 0.59 0.81 1.12 2.52 
M 53 y 25.0 0.90. 0.59 0.33 1.30 2.22 
M cy 25.5 0.27 0.57 0.30 0.52 1.39 
M 73 yt 22.5 2.49 0.38 0.25 0.72 1.35 
M 10 y 37.5 0.49 0.48 0.26 0.35 1.09 
F lb y 54.0 0.62 0.25 0.16 0.22 0.63 
F 23 y§ 52.0 0.54 0.04 0.12 0.02 0.18 
Avge. 0.90 0.29 | 0.44 | 0.44 1.17 
, Normal Subjects 
F 10 m 8.4 O: 11 0 0 0.03 0.03 
F By 14.5 0.01 0 0.01 0.02 0.03 
M 4y 16.5 0.05 0 0.01 0 0.01 
M by 16.5 0.02 0 0.02 0 0.02 
F 6y 21.5 0.12 0.02 0.02 0 0.02 
M 9y 22.5 0.03 0.16 0.01 0.01 0.02 
M Vy 30.0 0.05 0 0.03 0 0.03 
F ll y 32.0 0.05 0.03 0 0 0 
F 24y 54.5 0.15 0.02 0.01 0 0.01 
F 24y 50.0 0.22 0.03 0.01 0.01 0.02 
F 33 y 50.5 0.14 0 0.01 0.01 0.02 
Avge. 0.09 | 0 | 0.01 0.01 0.02 
Virilizing Adrenal Tumor 
F Qy 15.0 | 28.05 0 0.02 0 | 0.02 
F Ly 13.0 4.15 0.07 0 0.06 0.13 
F By 23.0 | 4.87 | 0 0 0.01 0.01 
F 21 y 62.5 | 1.48 0.07 | 0.02 0.05 0.14 
| | 
Avge. 9.64 | 0.08 | 0.01 0.08 | 0.07 











* 17-KS = 17-ketosteroids. 





PT = pregnane-3a, 17a,20a-triol. 


11-KT = pregnane-3a, 17a-20a-triol-11-one. 


17-HP = pregnane-3a, 17a-diol-20-one. 
** | =days; m=months; y =years. 
t Salt-losing. 
§ Hypertensive. 
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the 5 cases examined, the infrared spectrum was also identical with that of 
pregnanetriol. The hypertensive patient excreted only small quantities. 
None of the 4 specimens obtained from patients with virilizing adenomas 
exhibited comparable quantities, although small amounts were measured 
in 2. In these 2 cases, larger volumes of urine were resolved by paper chro- 
matography; the material isolated as ‘“‘pregnanetriol’”’ was not identical on 
infrared analysis with pregnanetriol. No clear-cut differences were appar- 
ent within the group of patients with the adrenogenital syndrome which 
could be correlated with the form of the condition, except for lower levels 
in the hypertensive subject. 

The urinary excretion of 11-ketopregnanetriol was low in the normal 
subjects and in the patients with tumors—an average of approximately 
0.01 mg. per Kg. per day. In none of these was sufficient material obtained 
for definitive identification. Of the 3 steroids considered, 11-ketopregnane- 
triol was present in largest quantity in the group with the adrenogenital 
syndrome—average, 0.44 mg. per Kg. per day. In 5 instances, multiple 
chromatograms were made and enough material obtained for identification 
by infrared analysis. However, in the hypertensive patient, neither the 
sulfuric-acid chromogens nor the infrared spectra were consistent with 
those for 11-ketopregnanetriol. The values for patients with tumor were 
not distinctly above those for the controls. It would appear from the data 
that the largest quantities of 11-ketopregnanetriol were discovered in the 
3 youngest patients with the salt-losing complication. However, these sub- 
jects were less than 1 year of age, and there were not enough uncomplicated 
cases in this range for better comparison. Furthermore, in an older child 
who was also a salt-loser, the values were no different from those in the 
uncomplicated disease. There may be a correlation with age, as indicated 
by the work of others (10). 

The amount of 17-OH-pregnanolone was virtually the same as for 11- 
ketopregnanetriol, with an average of 0.44 mg. per Kg. per day in patients 
with the adrenogenital syndrome. The hypertensive patient with this dis- 
order excreted no more than did the normal controls. Although one 73- 
year-old salt-loser excreted relatively large amounts, this was exceeded by 
other subjects who at no time manifested evidence of this complication. 
None of the 4 tumor patients excreted large quantities. Since this com- 
pound is only one step removed from complete reduction to pregnanetriol, 
it has the same significance as the latter. 

The total excretion of these three C-21 methyl compounds was high in 
all patients with the adrenogenital syndrome, but lowest in the single sub- 
ject with the hypertensive variety. There was no clear relationship of 
total values to disease type—the uncomplicated vs. the salt-losing form 
of the syndrome. The highest total quantity was present in a 2-year-old 
female who demonstrated the most severe form of congenital msaculiniza- 
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tion of the external genitalia which we have observed. However, when 
these total values were compared to the amounts of the metabolites of 
hydrocortisone present in the urine (therefore hydroxylated at C-21), the 
ratios of the former to the latter were greatest in the salt-losers, as has 
been described earlier with respect to the ratio of pregnanetriol to tetra- 
hydro-E (1, 11). 


DISCUSSION 


The concept of defective biosynthesis of hydrocortisone as the basis for 
the adrenogenital syndrome due to congenital adrenocortical hyperplasia, 
as defined by Wilkins (12), has been derived from the work of several in- 
vestigators cited previously (1). The generally inadequate response of the 
blood corticoid level to the administration of adrenocorticotropin in this 
disease suggests this hypothesis (1). The presence of large quantities of 
intermediary metabolites (or their products) with a C-21 methyl group in- 
dicates a deficiency of 21-hydroxylation. More recently, in vitro studies 
of adrenals from patients with this disorder have offered direct proof of 
this defect (2). There is a variable degree of such a block and it is rarely 
complete. Evidence for the presence of C-21 hydroxylated compounds, at 
the cost of adrenocortical hyperplasia and the production of large amounts 
of intermediary metabolites and neutral 17-ketosteroids, has been pre- 
sented by several workers (11, 13-15). Our earliest observations precluded 
a complete defect in many patients (16). 

The hypertensive form of the disorder is characterized by the presence of 
large amounts of C-21 hydroxylated compounds in the blood and urine, 
consisting mostly of tetrahydro-S and smaller quantities of tetrahydro-Q 
(3). In this type, 11-hydroxylation rather than 21-hydroxylation is faulty. 
As with the other forms, the deficiency is also variable and the severity of 
the hypertension may be related to the quantities of certain intermediary 
metabolites (particularly desoxycorticosterone) which are produced. 

In this study, attention has been focused on the C-21 methyl] steroids in 
the adrenogenital syndrome. To date, sixteen C-21 methyl compounds 
have been isolated from the urine of affected subjects (Table 2). All but 
one possess a saturated ring A structure. In 1937 Butler and Marrian (17) 
isolated pregnanetriol from urine before hydrolysis, and in 1939 Venning 
et al. (18) described large amounts of pregnanediol glucuronide. In 1945 
Lieberman and Dobriner found 17-OH-pregnanolone (19). In the same 
year, Mason and Kepler (20) reported significant quantities of pregnane- 
diol and pregnanetriol in the urine of several patients with the adreno- 
genital syndrome, and’ 1 with adrenocortical carcinoma. Following the 

availability of enzyme hydrolysis, Bongiovanni et al. (7, 21) indicated the 
presence of pregnanetriol as a constant feature of the adrenogenital syn- 
drome. Lieberman and Dobriner (19) and Mason and Kepler (20) sug- 
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gested that the 17-OH steroids were derived from 17-OH-progesterone, 
which had been isolated earlier from adrenal tissue by Pfiffner and North 
(22). When evidence was adduced for the faulty biosynthesis of hydro- 
cortisone, and in the light of the brilliant studies of Hechter et al. on the 
biosynthetic pathway (23), it was natural to suggest a block in the mech- 
anism at the level of 17-OH-progesterone (24). It should also be recalled 
that Wintersteiner (25) mentioned the possible role of 17-OH-progesterone 
in a review published in 1941. Other workers (15, 26-33) describing C-21 
methyl steroids in appropriate urine specimens are cited in Table 2. 
Later, Finkelstein et al. (33) isolated 11-ketopregnanetriol from the 

















TABLE 2 

Compound References 
Pregnane-3a,20a-diol 15, 16, 20, 26-28 
Pregnane-3a-ol-20-one 15, 29, 30 
Pregnane-3a, | 7a-diol-20-one 15, 19, 27, 29, 30, 31 
Allopregnane-3a, 17a-diol-20-one 15 
Allopregnane-38,6a-diol-20-one 15 
Pregnane-3a,20a-diol-11-one 15, 30, 32 
Pregnane-3a, 17a,20a-triol 15, 17, 20, 27, 28 
Allopregnane-3a,17a,20a-triol 15 
Allopregnane-3a,17a,208-triol 15 
Pregnane-3a, 17a,20a-triol-11-one 15, 33 
Pregnane-3a, 118,17a,20a-tetrol 15 
A*-Pregnene-38,20a-diol oF 
Pregnane-3a-ol-11,20-dione manly 
Pregnane-3,20-dione 29 
Pregnane-38,20a-diol 20 
Allopregnane-3a,20a-diol 27 





urine of similar subjects. This represented another C-21 methyl compound 
with an oxygen function at C-11. This, together with the presence of large 
amounts of 1l-oxygenated 17-ketosteroids indicated that 11-hydroxyla- 
tion was adequate in these subjects (34, 35). Thus, in the nonhypertensive 
variety of the disease, the defect was narrowed down to the enzymatic 
systems involved in C-21 hydroxylation. One matter remains unresolved. 
The work of Hechter et al. (23) indicates. that hydroxylation at C-11 is 
preceded by C-21 hydroxylation. Jn vitro studies (2) with ‘“diseased’’ 
adrenals revealed a lack of 21-hydroxylating systems, but an ability to 
convert substance § to hydrocortisone; however, 17-OH-progesterone was 
not hydroxylated at C-11 or C-21. In view of the presence of 11-oxygen- 
ated steroids in the urine, a straightforward interruption at the level of 
17-OH-progesterone and the assumption that C-11 hydroxylation is im- 
possible without prior C-21 hydroxylation is untenable. Further study may 
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indicate that C-11 hydroxylation may occur independently, possibly via 
enzymatic systems not apparent to any great extent by earlier perfusion 
or in vitro investigations. 

Fukushima and Gallagher (15) isolated eleven C-21 methy] steroids from 
the urine of a subject with the adrenogenital syndrome. Pregnanetriol 
accounted for approximately 63 per cent of the total, and 17-OH-preg- 
nanolone and 11-ketopregnanetriol for approximately 12 per cent each. 
The remaining 8 compounds constituted the residual 13 per cent. Thus 
the 3 steroids measured in our study exceeded, by far, any of the other 
C-21 methyl steroids detected. The marked preponderance of these 3 
compounds accounts for the relative purity attained on the single paper 
chromatographic system employed, which was selected to achieve maximal 
resolution of the steroids studied. Contamination with closely related com- 
pounds was therefore minimal, in view of the appropriate sulfuric-acid 
chromogens found in almost all instances, and the consistent infrared 
spectra obtained with 5 specimens selected at random. 

Investigation of the relationship between the quantities of the three C-21 
methyl steroids and the form of the disease revealed no convincing differ- 
ences. The hypertensive subject, deliberately included, was the single 
exception; this patient excreted small amounts of each steroid, as would 
be expected. The 4 youngest subjects with the adrenogenital syndrome 
excreted quantities of 11-ketopregnanetriol which exceeded the combined 
amounts of pregnanetriol and 17-OH-pregnanolone. Although all 4 were 
‘salt-losers, an older child with the same complication (who had received 
no treatment for several years) excreted a smaller quantity of 11-keto- 
pregnanetriol than of either of the other 2 metabolites. Bergstrand et al.(10) 
recently reported similar results in infants with the salt-losing form of the 
disease, and they too wondered whether this may be a function of age 
rather than of the type of disturbance. This observation requires further 
clarification. In an earlier investigation, we indicated the high ratio of 
pregnanetriol to the metabolites of hydrocortisone (tetrahydro-E) in salt 
losers (11, 13). This suggests a more severe defect in C-21 hydroxylation 
in this form of the disease. It should be noted that the sum of the amounts 
of pregnanetriol and 17-OH-pregnanolone, both from the same precursor 
(17-OH-progesterone), exceeded that of 11-ketopregnanetriol in the older 
patients. The quantities of pregnanetriol (and 17-OH-pregnanolone) 
showed a tendency to increase with age in the untreated patients—a 
matter we and others have noted elsewhere (7, 10, 36). 

The quantities of pregnanetriol and 11-ketopregnanetriol in the urine 
of patients with the adrenogenital syndrome in this study and that of 
Fukushima and Gallagher (15) greatly exceed those reported by Cox and 
Finkelstein (36, 37) as measured by their “routine”? method. The quanti- 
ties of pregnanetriol previously reported from this laboratory have con- 
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sistently been many times greater than those of the latter authors. We 
are unable to explain this discrepancy. 

In the 4 cases of virilizing adrenocortical adenoma, none of the 3 steroid 
metabolites considered here was present in large amount. Finkelstein and 
Shoenberger (38) reported that in 7 of 10 cases of adrenal carcinoma, 
urinary pregnanetriol, but not 11-ketopregnanetriol, was elevated to levels 
found in the adrenogenital syndrome. No doubt these tumors and those 
studied here were not identical. Although we did not observe significant 
elevations of any of the C-21 methyl compounds in our cases of adrenal 
tumor, Mason and Kepler (20) described the presence of pregnanetriol 
(about 3.5 mg. per day) in 1 of 6 such cases. Is 11-ketopregnanetriol a more 
reliable criterion than pregnanetriol in the differential diagnosis of 
adrenocortical hyperplasia and tumor? All adrenal tumors cannot be 
assumed to be identical, but in those arising from antecedent congenital 
adrenocortical hyperplasia (39, 40), the excretion of these steroids (includ- 
ing pregnanetriol) may indeed be elevated. We are not prepared to specify 
any one of the three C-21 methyl steroids measured as pathognomonic of 
either adrenal disorder. Other means, such as the suppression of urinary 
pregnanetriol (as well as neutral 17-ketosteroids) to normal levels by 
treatment with hydrocortisone (12, 28) or its analogues, are preferred. It 
is reasonable to assume that adrenal neoplasms may “overtax’”’ any of 
several enzymatic conversions in the biosynthetic pathways, so that many 
of these substances may be expected to appear in the urine. Further study 
of adrenal tumors may indicate a relationship between the morphology 
and biochemical behavior—a problem which has not been resolved to date. 

The measurement of acetaldehyde production after periodate oxidation 
of crude urinary extracts according to Cox (41) may provide diagnostic 
information by indicating the family of compounds herein considered. 
This observation has been presented in a previous communication from 
this laboratory (7). Preliminary reductions of such residues with boro- 
hydride include 17-OH-pregnanolone in the compounds to‘be measured. 
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ABSTRACT 

Estrone, estradiol and estriol were isolated from a pool of human pregnancy 
plasma and identified by the criteria of countercurrent distribution, papér 
chromatography, infrared spectrophotometry, positive Kober and Barton’s 
color reactions, and purification to constant specific activity following the 
addition of C'-labeled authentic estrogens. The amounts isolated from the 
360 ml. of pooled plasma were 18.6 ug. of estrone, 11.8 ug. of estradiol, and 
10.4 wg. of estriol. 


HEMICAL methods for the estimation of estrogens in plasma have 

been reported (1, 2). However, the existence of estrogens in blood 
has not been established by critical chemical criteria. In the present re- 
port the isolation of estrone, estradiol and estriol! from a pool of human 
pregnancy plasma is described. All 3 estrogens were identified by paper 
chromatography, countercurrent distribution, isotope dilution, group 
specific color reactions, and infrared absorption spectra. 


METHODS 
Acid hydrolysis, extraction, and preparation of the phenolic fraction 


A pool consisting of 360 ml. of plasma collected from 19 women during the third 
trimester of pregnancy was diluted to 3500 ml. with water and heated to boiling. After 
the addition of 525 ml. of concentrated hydrochloric acid, the mixture was boiled under 
reflux for one hour. Ammonium sulfate (800 Gm.) was added to the hot hydrolysate. 
The cooled hydrolysate was extracted three times with 2 volumes of ethy] acetate. 

The combined ethyl-acetate extracts were washed with 0.2 volume of water, 0.2 
volume of saturated sodium bicarbonate (NaHCOs) solution, 0.2 volume of water, and 
evaporated to dryness in vacuo. The phenolic fraction of this extract was obtained by 
partitioning between toluene and 1 N sodium hydroxide as described by Engel (3), and 
processed as outlined in Figure 1. 
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1 Estrone = 1,3,5-estratrien-3-o]-17-one; estradiol = 1,3,5-estratrien-3,178-diol; estriol 
= 1,3,5-estratrien-3, 16a,17@-triol. 
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PHENOLIC a 


Initial Countercurrent: Solv. Syst. #1, n # 200 


‘ 


zo fr. (K = 0.2) E, fr. (K = 1.0) 


, | 


Initial Paper Chrom: (a) Asc. PC; Methanol - 
benzene (1:4) Same as 2a 





Desc. PC; formamide- | Desc. PC; formamide- 
benzene; 3 hrs. chloroform; 24 hrs 


| { : 


Final Countercurrent: Solv. Syst. #2; Solv. Syst. #3 aie a #; 
n = 160; n = 200; 
= 1.4 K z1.1 = ee 1?) 


p , Camere! Seas a 


fr. EB, - A fr. FE) - B fr. E,-A fr. 2, -B fr. 


: ’ 


STEP 4: Final Paper Chrom: Repeat 2b Repeat 2b 


3 


Repeat 2b 


Fic. 1. Outline of method of analysis used for isolation of estrogens from human 


pregnancy plasma. 


E,=estrone; E.=estradiol; E;=estriol; K=partition coefficient; n=number of 
transfers. Solvent system #1 = methanol-water-chloroform-carbon tetrachloride (70:30: 
40:60). Solvent system #2=ethyl acetate-cycohexane-ethanol-water (40:60:60: 40). 
Solvent system #3=ethyl acetate-cyclohexane-ethanol-water (30:70:50:50). Solvent 
ystem #4 =ethy] acetate-cyclohexane-ethanol-water (50:50:33 :67). All solvent systems 
are given in ratios by volume. 


Step 1: Preliminary countercurrent distribution ; 


The total phenolic fraction was first submitted to a 200-transfer countercurrent 
distribution using the solvent system methanol-water-chloroform-carbon tetrachloride? 
(70:30:40:60). In this system the partition coefficients were 0.2 for estrone, 1.0 for 
estradiol, and 5.5 for estriol. Tubes which theoretically contained 94 per cent of any 
estrone present, 92 per cent of the estradiol, and 93 per cent of the estriol were collected 
in three separate fractions and evaporated to dryness in vacuo. A 5 per cent aliquot of 
each fraction was taken for quantitation by a modification of the Kober reaction (4). 
The dry residue was dissolved in 0.25 ml. of 70 per cent sulfuric acid containing 2 per cent 
hydroquinone and heated for twenty minutes in a boiling water bath. After cooling, a 
0.35-ml. volume of 40 per cent sulfuric acid was added and the samples heated again for 
ten minutes in a boiling water bath before being cooled and submitted to spectropho- 
tometry. 


2 All solvent ratios are given by volume. 
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Step 2: Preliminary paper chromatography 


Synthetic estrogens, labeled with C™, were added to the fractions obtained by pre- 
liminary countercurrent distribution in order to provide an internal reference standard; 
thus 0.2 ug. of 16-C™ estrone (2.7 ue./mg.), 0.2 ug. of 16-C™ estradiol (2.7 uc./mg.), and 
0.1 wg. of estriol (22 uwc./mg.) were added to the appropriate fractions. The samples 
were transferred quantitatively to paper chromatograms, and the steroid material 
concentrated by ascending chromatography with methanol-benzene (1:4) as described 
by Oertel (5). The steroid concentrates were then analyzed by descending paper chroma- 
tography as described by Burton et al. (6). The estrone and estradiol fractions were 
chromatographed in a formamide-benzene solvent system in the normal manner. The 
estriol fraction was run for twenty-four hours in a formamide-chloroform system, the 
excess moving phase being allowed to drop from the tip of the strip into a receptacle. 
When thoroughly dry, the paper chromatograms were scanned in a C™ paper-strip 
counter with a continuous recorder. The areas containing radioactivity were eluted four 
times with 5 ml. of methanol and the eluates filtered and dried under nitrogen. 


Step 3: Final countercurrent distribution 


The eluate from the paper chromatogram containing estrone was further purified 
by a 160-transfer countercurrent distribution in the solvent system ethyl acetate- 
cyclohexane-ethanol-water (40:60:60:40). Tubes containing 70.2 per cent of the theo- 
retical estrone peak were combined, dried in vacuum, and designated fraction E,-A. 
Tubes containing 26 per cent of the theoretical estrone peak were combined separately 
and designated fraction E,-B. The measured partition coefficient for estrone was 1.4. 

The eluate containing estradiol was submitted to a 200-transfer countercurrent dis- 
tribution in ethyl acetate-cyclohexane-ethanol-water (30:70:50:50). The measured 
partition coefficient for estradiol was 1.1 in this system. Individual tubes were combined 
in such a way that 75 per cent of the total estradiol was in fraction A and 18 per cent in 
fraction B. 

For the final countercurrent distribution of estriol, the solvent system ethyl acetate- 
cyclohexane-ethanol-water (50:50:33:67) was selected (Kg, =2.0). After 200 transfers, 
59 per cent of the total estriol was combined into fraction A and 35 per cent into frac- 
tion B. 

Fractions E,-B, E.-B and E;-B were dissolved in 1 ml. of methanol, and aliquots of 
0.25 ml., 0.30 ml. and 0.20 ml. were submitted to the Kober reaction for quantitative 
estimation of estrone, estradiol and estriol. 


Step 4: Final paper chromatography 


The dry residues of fractions E,-A, E.-A and E;-A were rechromatographed in the 
same system as used previously (6). After scanning in the strip counter and elution of the 
spots containing estrone, estradiol and estriol, the filtered eluates were evaporated under 
nitrogen. The dry residues were then distributed between 10 ml. of 80 per cent methanol 
and 10 ml. of hexane. The hexane was discarded and the aqueous methanol was evapo- 
rated under nitrogen. The residues were dissolved in 10 ml. of ethyl acetate and washed 
once with 5 ml. of 0.5 per cent sulfuric acid and twice with 5 ml. of water before being 
evaporated to dryness under nitrogen. Aliquots of the three A fractions, corresponding 
to 10 ug. of estrone, 7.5 ug. of estradiol and 5 ug. of estriol, were submitted to infrared 
analysis* by the micro-analytical method described by Mason (7). 





3 We are indebted to Dr. Dale A. Clark, Veterans Administration Hospital, Mce- 
Kinney, Texas, for the infrared analyses. 
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To the remaining material from fractions A and B were added 0.2 ug. of C-labeled 
estrone and estradiol and 0.1 yg. of estriol, in order to increase the radioactivity to levels 
high enough for recording by the paper-strip scanner. After paper chromatography, the 
dry paper chromatograms were first scanned in the recording C™ paper-strip counter 
and then stained with ferric chloride-potassium ferricyanide as described by Barton (8), 
in order to obtain a comparison between the positions of the added radioactive authentic 
estrogens and the isclated estrogens as detected by staining. 


RESULTS 


After preliminary countercurrent distribution there was a total of 24.2 
ug. of estrone, 16.5 ug. of estradiol and 13.4 ug. of estriol in the original 
360 ml. of pooled pregnancy plasma, as determined by the Kober reaction. 
With the addition:of the radioactive estrogens the specific activity was 
18.0 cpm/yg. for estrone, 26.8 epm/ug. for estradiol and 33.7 epm/yg. for 
estriol. The total amount of each estrogen in fractions A and B after the 
final countercurrent distribution was 18.6 yg. for estrone, 11.8 ug. for 
estradiol and 10.4 ug. for estriol. Following paper chromatography of 
fractions E,-A, E.-A and E;-A, the following specific activities were found: 
19.1 epm/yug. for estrone, 30.0 epm/yg. for estradiol and 35.2 epm/yg. 
for estriol. These specific activities were in agreement with those deter- 
mined previously within the limits of the method of quantitation. 

The infrared spectra of the 3 isolated estrogens and of authentic estrone, 
estradiol and estriol are shown in Figure 2. The infrared spectra of the 
isolated estrone and estriol were in good agreement with those of the 
authentic steroids, affording presumptive proof of structure. The infrared 
spectrum for the isolated estradiol was distorted by contaminating materi- 
als. Despite this interference, the presence of estradiol was ascertained 
with a high degree of probability. 

The remainder of fractions A and B from step 3 was rechromatographed 
after the addition of trace amounts of C'*-labeled estrogens to increase the 
radioactivity to levels that could be recorded, and the paper chromato- 
grams were stained with Barton’s reagent. The amount of radioactive 
estrogen added was too small to be detected by staining techniques. As 
shown in Figure 3, the color spots which indicate the position of the iso- 
lated estrogens coincided with the location of the authentic radioactive 
estrogens. 


DISCUSSION 


In this investigation the possible occurrence of estrone, estradiol and 
estriol in the peripheral blood of pregnant women was first suggested by 
the separation upon countercurrent distribution of 3 compounds which 
produced a positive Kober reaction and which had the same partition 
coefficients as estrone, estradiol and estriol respectively. The compounds 
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Fic. 2. Infrared absorption spectra of estrone, estradiol and estriol isolated from 
pregnancy plasma. 
Top A=infrared spectrum of authentic estrone. 

B=infrared spectrum of estrone isolated from pregnancy plasma. 

Center A=infrared spectrum of authentic estradiol. 
B =infrared spectrum of estradiol isolated from pregnancy plasma. 

Bottom A=infrared spectrum of authentic estriol. 
B=infrared spectrum of estriol isolated from pregnancy plasma. 
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were known to be phenols, since they were extractable from toluene with 
1N sodium hydroxide and showed a positive color reaction with the ferric 
chloride-ferricyanide reagent. The initial impression as to the identity of 
these compounds was subsequently borne out by a second countercurrent 
distribution in another solvent system and by paper chromatography. 
Furthermore, the specific activities of the 3 isolated estrogens did not 
change significantly with these additional purification procedures. 

Up to this point in the investigation the identification of the plasma 
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Fig. 3. Paper chromatography of estrogens isolated from pregnancy plasma after the 
addition of trace amounts of authentic C-labeled estrogens. 

E, =estrone, E.=estradiol, E;=estriol. The paper chromatograms were stained with 
ferric chloride-ferricyanide reagent. The recording of radioactivity is shown above each 
paper chromatogram. E, and E» were developed to a front 40 cm. from the starting line 
in a formamide-benzene solvent system, and E; was developed for twenty-four hours in 























formamide-chloroform. 


estrogens was based primarily on solubility characteristics. The evidence 
was good, but it was not conclusive. Therefore, the possibility of identifica- 
tion through infrared spectrophotometry was considered.’ The amounts 
available for analysis were too small for conventional techniques and it 
was necessary to use the micromethods of Mason (7). Definitive infrared 
absorption spectra for the identification of all 3 estrogens were obtained. 

From the standpoint of quantity, 18.6 wg. of estrone, 11.8 yg. of estradiol 
and 10.4 ug. of estriol were isolated from 360 ml. of pooled pregnancy 
plasma. These levels are lower than those reported by Preedy and Aitken 
(2), who used different methods which involved partition chromatography 
for purification and fluorometry for quantitation. 

It is of interest that the concentration of estriol was the lowest of all 3 
estrogens in pregnancy plasma, inasmuch as it is the highest in pregnancy 
urine. Discounting possible losses of estriol in the extraction procedure, 
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this finding suggests that plasma estriol is conjugated in such a manner 
that it is more readily cleared by kidney. 
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ABSTRACT 


In bilharzial cirrhosis of the liver, which is known to differ pathologically 
from other forms of hepatic cirrhosis, a study of 35 patients (28 males and 7 
females) showed that the urinary excretion of 17-ketosteroids was distinctly 
below normal levels. The diminution was proportional to the severity of the 
disease. Observations on the effect of injection of 100 mg. of testosterone 
propionate indicated that tle lowered excretion of 17-ketosteroids in this 
disease is due to a hepatic defect, as the diseased liver failed to metabolize the 
exogenous androgen. Although other factors, including hypopituitarism and 
hypogonadism, are claimed to participate in this diminution, the results of the 
present study leave no doubt that these factors are subsidiary and that the 
main cause is the diseased liver itself. The reduction in urinary 17-ketosteroids 
may become evident early in the disease before other liver function tests show 
any impairment. This determination, therefore, is a sensitive and important 
liver function test. 


ONSIDERABLE interest has been aroused in recent years in the role 

of the liver in the metabolism of steroid hormones. Jn vivo and in 
vitro experiments leave little doubt of its importance in the metabolism of 
estrogens as well as androgens (1-4). 

The observations of previous workers (5-10) that there is a low excre- 
tion of urinary 17-ketosteroids (17-KS) in cases of cirrhosis of the liver 
aroused our interest and led us to carry out this study in eases of bilharzial 
cirrhosis of the liver (hepato-splenic bilharziasis), which is by far the com- 
monest cause of chronic liver disease in Egypt. This disease is character- 
ized clinically by hepatic and splenic enlargement and later by hepatic 
fibrosis, signs of portal hypertension and ascites. It is a special type of 
cirrhosis differing in its histologic features from other forms; in uncompli- 
cated cases, it is an interstitial bilharzial fibrosis mostly concentrated 
around the smaller or larger portal tracts. 
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In view of the fact that the pathology of bilharzial cirrhosis differs from 
the pathology of all other forms of hepatic cirrhosis, and that the disease 
is sometimes accompanied by endocrinal manifestations such as hypo- 
gonadism, dwarfism and gynecomastia, we considered this study to be 
essential. 

SUBJECTS AND METHODS 

The subjects in this study were patients with definite clinical and laboratory evidence 
of bilharzial cirrhosis of the liver; liver biopsy was performed in some cases. Liver func- 
tion was evaluated in each subject by various tests including thymol turbidity, cephalin 
cholesterol flocculation, plasma proteins, and the Takata-Ara, and Van den Bergh tests. 

The 17-ketosteroid determinations were made on 24-hour urine specimens using the 
method recommended by the Medical Research Council (England) Committee on 
Clinical Endocrinology in 1951, with dehydroisoandrosterone as a standard (11). 

This study was carried out on 35 patients—28 males and 7 females. The cases were 
classified clinically into four groups according to the grade and severity of the disease: 
grade 1 with hepatomegaly, grade 2 with hepatosplenomegaly, grade 3 with shrunken 
liver and grade 4 with shrunken liver and ascites. 


RESULTS 
‘Excretion of 17-KS 

There was a definite diminution in the daily excretion of urinary 17- 
ketosteroids (Table 1). For comparison, the results obtained in our labo- 
ratory in normal controls are shown in Table 2. 

The average 24-hour excretion of 17-KS in males, according to the grades 
of cirrhosis, is shown in Table 3. The values dropped from 5.4 mg. in grade 
1 to 2.6 mg. in grade 4. In females, the excretions were 2.9 mg. in grade 2, 
2.1 mg. in grade 3 and 1.7 mg. in grade 4. 

It is clear that the excretion of urinary 17-KS diminishes as the disease 
advances. In grade 4 cases with shrunken liver and ascites, the 17-KS 
values were the lowest. 


Liver functions 


Liver function tests gave normal results in all cases except Nos. 11, 25, 
26, 30 and 35 (slight impairment) and No. 33 (marked impairment). 


Effect of exogenous testosterone propionate 


Testosterone propionate was given intramuscularly to some patients in 
a dose of 100 mg. The excretion of 17-KS was measured in the 24-hour 
urine collected the day following the injection. The results are shown in 
Table 4, in comparison with the excretion in normal controls. 

In order to exclude the possibility of delayed excretion, the daily output 
of 17-KS following an injection of 100 mg. of testosterone propionate was 
followed for three successive days. The results are shown in Table 5, com- 
pared with those in normal controls. 
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TABLE 1. ExcRETION OF 17-KETOSTEROIDS IN BILHARZIAL CIRRHOSIS 








Grade of cirrhosis 
& Case No. 


Patient 





1 





Urinary 17-KS 
(mg./24 hrs.) 











Name | Sex & Age (yrs.) 
Grade 1 
1 A.LM. M13 3.9 
2 S.M.G. M20 4.2 
3 A.D. M20 6.9 
4 Z.A. M25 7.3 
5 H.F.D. M25 5.4 
6 A.I.M. M23 4.9 
Grade 2 
7 | S.1. | M25 4.7 
8 A.ELI. M13 S28 
9 A.N. M45 5.6 
10 A.I.A. M23 4.6 
11 | A.A.N, M20 4.2 
12 | A.A.B. M40 6.1 
13 | R.M. F35 2.9 
Grade 3 | 
14 | M.M.K. | M30 2.5 
15 M.A.S. M27 3,3 
16 | A.M.B. M17 2.4 
17 I.D.D. M45 4.3 
18 | F.A. M18 2.3 
19 M.K.A. M20 2.5 
20 | A.B.S. M25 4.4 
21 AS. M21 5.5 
22 F.K. F30 2.3 
23 N.H.M. F30 2.0 
24 F.M. F32 2.1 
Grade 4 f 
25 | A.A.K. M55 2.8 
26 A.FS. M50 2.0 
27 A.H.T. M30 2.1 
28 A.M.I. M54 2.1 
29 S.M.S. M15 2.3 
30 | F.N.S. M30 2.5 
31 S.LS. M30 4.5 
32 M.O.N. M31 2.4 
33 B.F. F26 0.8 
34 Z.A. F28 1.9 
35 R.A. F20 2.3 
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TABLE 2. EXCRETION OF 17-KETOSTEROIDS IN NORMAL CONTROLS 


























Subjects Urinary 17-KS (mg./24 hrs.) 
Number Sex Age group (yrs.) Range Average 
20 Males 18-50 9-21 14.3 
10 Females 18-45 6-15 9.6 





TABLE 3. AVERAGE EXCRETION OF 17-KETOSTEROIDS IN THE 
VARIOUS GRADES OF BILHARZIAL CIRRHOSIS IN MALES 








Urinary 17-KS 

















Grade of disease No. of cases (mg./24 hrs.) | 
l 6 § 4 
2 6 4.8 
5 8 3.4 
4 8 2.6 





TABLE 4. EFFECT OF EXOGENOUS TESTOSTERONE PROPIONATE ON EXCRETION OF 
17-KETOSTEROIDS IN PATIENTS WITH BILHARZIAL CIRRHOSIS 
AND IN NORMAL SUBJECTS 








Bilharzial cirrhosis Normal controls 








| 
| | | Urinary 17-KS 
| 


| | Urinary 17-KS 


(mg. /24 hrs.) | (mg. /24 hrs.) 
































Case | et | ; Per cent | Case ate, | Per cent 
No. | Patient | | After excreted | No. Subject | After excreted 
| | Before 100 mg. | ss 100 mg. 
| | TP* | ot rp, | TP | of tp. 
5 BED: | 6:4 8.3 2.9 1 Le | 14.0 | 24.0 10 
9 A.N | 5.6 9.0 3.4 2 M.H ee 20 ae ee 75 12 
15 MAS, | 3.3 5.8 2.5 3 LAM. | 16.0 | 30.0 14 
16 | AM.B. | 2.4 5.0 2.6 4 TI | 10.0 22.0 12 
17 | LEAD, | &8 Ge |. 20 5 M.I | 13.0 22.0 9 
18 PA. | 2.3 a6 | 32 6 R.I. | 18.0 35.0 17 
20 ABS. | 4.4 Geter LF | 
21 AS. | 5.5 2G. | fae | 
27 AH.T. | 2.1 6a-) Bh 4 | 
28, AMI. | 2.1 490), 2.80~ | 
32 | MON. | 2.4 Se ee | 
| | — a 
| 2.6 | 12.3 
| | | Avge | Avge. 
* Testosterone propionate. 
DISCUSSION 


According to Eisenberg et al. (12), the liver function involved in the in- 
activation of androgens is easily disturbed and the disturbance may be- 
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TABLE 5. DAILY EXCRETION OF 17-KETOSTEROIDS ON THREE SUCCESSIVE DAYS 
FOLLOWING AN INJECTION OF 100 MG. TESTOSTERONE PROPIONATE: 
PATIENTS WITH BILHARZIAL CIRRHOSIS VERSUS NORMAL CONTROLS 








Bilharzial cirrhosis | Normal controls 


Urinary 17-KS Urinary 17-KS | 
(mg. /24 hrs.) Per cent : | (mg. /24 hrs.) | Per cent 
; Patient — excreted Case ; Subject 13" Dian eRe Rs | excreted 

No. Before | After 100 mg. |in 3 days} N° | After 100 mg. [in 3 days 

T.P.* of T.P. | | | | , of T.P. 


Case | 


Ist day 8.3) | Ist day 24.0) | 
2nd day 7.3? 9 | | IR. ; 2nd day 20.0; 17.0 
3rd day 15.0) 





Ist day 24.0) 
3 ? 2. 2nd day 19.07 
3rd day 4.4) | | 3rd day 13.0) 





Ist day 4.9) | | | Ist day 30.0) 
2nd day 3.9} : De a .A.M. ; 2nd day 22.0? 
3rd day 2. 3rd day 16.5) 








Ist day 7.9) | Ist day 22.0) 
2nd day 6.4} 3.4 | Loa ; 2nd day 18.0} 
3rd day 5.6) | 3rd day 11.0) 


Ist day 4.9) Ist day 22.0) 
2ndday4.0- | : | | M.F. 3. | 2nd day 17.6/ 
3rd day 2.% | | 3rd day 14.4) 
Ist day 4.! | | Ist day 35.0} 
2ndday3.6> | 3. 5 i. | 18.0 | 2nd day 25.0) 
3rd day 2.6) | 3rd day 18.6) 


| 











* Testosterone propionate. 


come evident even in the absence of other laboratory evidence of altered 
liver function. In this study, we observed marked diminution in the out- 
put of 17-ketosteroids in the presence of normal or only slightly abnormal 
findings with liver function tests. However, it is well‘known that the 
bilharzial liver can retain adequate function for a long time, as the lesion 
is extracellular, and cellular involvement does not occur until very late or 
unless some other hepatocellular affection complicates the disease. Hence 
it is of interest that the diminution in excretion of 17-ketosteroids occurs 
early in the disease. 

The levels of urinary 17-KS output obtained in this study ranged be- 
tween 2.0 and 7.1 mg. per twenty-four hours in males and between 0.8 and 
2.9 mg. in females. These values are distinctly lower than the average for 
normal excretion as determined by the same method (14.3 and 9.6 mg. per 
twenty-four hours for males and females respectively). 

Since the output of 17-ketosteroids in bilharzial cirrhosis is less in both 
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males and females than the average excretion in normal women or cas- 
trated men, it is concluded that the impairment in the inactivation of 
androgens involves the contributions of both the suprarenals and the 
testes. 

Some authors have suggested the presence of pituitary hypofunction in 
these cases, secondarily affecting both the suprarenal and testicular con- 
tributions to the 17-ketosteroids. Mahdi and Basaly (13), studying the 
endocrinal imbalance in hepatosplenic bilharziasis, concluded that the 
adrenals were intact but that there was deficient anterior pituitary func- 
tion in such cases. Ghalioungi et al. (14), who also found a low output of 
17-ketosteroids in bilharzial cirrhosis of the liver, suggested that this could 
be explained by a deviation in the degradation of 17-KS precursors to other 
metabolic end-products (4). They reached the conclusion that although 
selective pituitary inhibition by the retained estrogens cannot be ruled out 
as a participating factor, there is no doubt that there is a deficiency in a 
hepatic enzyme system normally involved in the formation of 17-keto- 
steroids. Therefore, we studied the effect of injected testosterone pro- 
pionate in our cirrhotic patients as compared with normal controls. Tables 
4 and 5 show beyond doubt the difference in behavior between these 
groups after intramuscular injection of 100 mg. of testosterone propionate. 
Whereas in the cirrhotic patients the excretion of 17-KS ranged between 
1.7 and 3.9 per cent of the amount of androgen injected, it ranged between 
9 and 17 per cent in the normal controls (Table 4). To make sure that there 
was no delayed excretion of urinary 17-KS, the excretion was followed for 
three successive days (Table 5). By the time of the third determination 
it was noticed that the amount’ excreted approximated that before tes- 
tosterone, and hence further estimations were not needed. In the patients 
with cirrhosis the excess of excretion above the usual daily level ranged 
from 2.9 to 4.9 per cent (average, 4 per cent) of the amount of androgen 
injected, whereas in the normal controls it ranged from 15.0 to 24.6 per 
cent (average, 19.7 per cent). 

Thus, in bilharzial cirrhosis of the liver, exogenous testosterone propio- 
nate increased the excretion of 17-ketosteroids very slightly, in sharp con- 
trast to the marked rise in normal subjects. Other studies have shown that 
injection of testosterone in hypogonadism (15-17) and panhypopitui- 
tarism (18, 19) is followed by a marked increase in the excretion of 17- 
ketosteroids; this did not occur in our cases of cirrhosis . 

Our studies lead us to the conclusion that, even though there may be 
some diminution in the output of 17-ketosteroid precursors from the 
testes and suprarenals due to other factors, the diseased liver is undoubt- 
edly the main cause of the low urinary excretion of 17-ketosteroids, since 
it fails to metabolize exogenous androgens. 
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ABSTRACT 

A case of idiopathic hypoparathyroidism, adrenal insufficiency and hypo- 
thyroidism is presented. The patient, a female, was 33 years old when the 
diagnosis of idiopathic hypoparathyroidism was first made. At the age of 53 the 
first evidence of adrenal insufficiency developed, and the picture was complete 
one and a half years later. At this time hypothyroidism had developed, which 
proved to be primary in nature. This patient demonstrated roentgenographic 
calcification of the lungs, in the absence of abnormally high serum calcium levels 
or calcium-phosphorus concentration products, and without evidence of local 
tissue damage due to a chronic inflammatory process. 


HE association of idiopathic hypoparathyroidism and adrenal in- 

sufficiency is rare; 12 cases have been reported in the English litera- 
ture (1-11). Although it has been suggested that hypothyroidism might 
be found in association with these two diseases (10), no such case has been 
reported. The patient to be described had idiopathic hypoparathyroidism, 
adrenal insufficiency and hypothyroidism due to primary failure of the 
parathyroid, adrenal and thyroid glands. 


CASE REPORT 


C.V. (K.C.H. #86810, L.I.C.H. #68463), a 34-year-old Puerto Rican girl, was ad- 
mitted to the Kings County Hospital in December 1954 because of carpopedal spasm of 
two months’ duration and a convulsive seizure on the day prior to admission. On one 
occasion previously, an intravenous injection of calcium gluconate had relieved her 
symptoms. 

The past history revealed no obvious reason for these symptoms. Her birth weight 
was 2468 Gm. following a full-term spontaneous delivery. The diet was not unusual. 
Both parents, 29 years of age, and 5 siblings whose ages ranged between 14 months 
and 83 years, were living and well but the oldest child appeared small and no older than 
5 years. 
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Temperature, pulse and respirations were normal. Her weight was 11.4 Kg., height 
93 cm., head circumference 47.5 cm. and chest circumference 52 cm. She was a small 
well nourished Puerto Rican child in no acute distress and not appearing chronically ill. 
The bony frame was normal without evidence of rickets. The skin, head, scalp and hair 
were normal. Funduscopic and slit-lamp examination showed no abnormalities. The 
heart and lungs were normal. The liver edge was palpable at the right costal margin. 
Neurologic examination revealed no abnormalities. Chvostek and Trousseau signs were 
not elicited on admission, but were present the following day and absent after therapy 
was started. 

Routine examination of the blood, urine and cerebrospinal fluid yielded normal 
findings. The Sulkowitch test showed no urinary calcium. The level of total serum 
proteins was 7.6 Gm. per 100 ml., with an albumin/globulin ratio of 5.1/2.5. Serum 
calcium concentration was 5.8 mg. per 100 ml., inorganic phosphorus 12.5 mg. per 100 
ml., alkaline phosphatase 44 Bodansky units (B.v.) per 100 ml., serum creatinine 0.7 
mg. per 100 ml., chloride 97.5 mEq. per L., sodium 143 mEq. per L., potassium 6.5 mEq. 
per L. and CO, content 21 mEq. per L. The blood nonprotein nitrogen (NPN) level 
was 42 mg. per 100 ml. An electrocardiogram was normal. 

Radiographs of the chest showed pneumonia of the right upper lobe. Skeletal matura- 
tion was that of a 2.8-year-old child and remained the same throughout her life. There 
was slight soft-tissue swelling of the medial aspect of the right arm. A skull roentgeno- 
gram revealed diastasis of the coronal sutures. Radiographs of the abdomen, jaw, teeth, 
spine and pelvis showed no abnormality. 

The patient was treated with calcium gluconate orally and occasionally by intra- 
venous injection; dihydrotachysterol (AT10), 0.75 to 2 ml. daily orally; and Amphojel 
(alumina gel). Vitamin D (100,000 1.v.) was given daily for eight days. At the time of her 
discharge in April 1955, the level of serum calcium was 9.6 mg. per 100 ml., inorganic 
phosphorus 4.6 mg. per 100 ml., alkaline phosphatase 3.1 B.vu. per 100 ml., blood NPN 
41 mg. per 100 ml. and blood urea nitrogen (BUN) 13 mg. per 100 ml. The level of 
serum calcium ranged between 8.0 and 11.8 mg. per 100 ml., and of inorganic phosphorus 
between 2.5 and 8.3 mg. per 100 ml. One month after admission, calcification in the soft 
tissues of both arms adjacent to the elbows was noted, and thirty-five days later was 
still evident. 

In July 1955, carpopedal spasm and difficulty in breathing developed after two weeks 
without medication. Inspiratory stridor, and Chvostek and Trousseau signs were 
present. Serum calcium concentration was 7.7 mg. per 100 ml. The patient was given 
AT10, calcium chloride (30 per cent solution), and Amphojel. The serum calcium level 
ranged between 5.7 and 11.8 mg. per 100 ml., inorganic phosphorus between 4.5 and 
7.1 mg. per 100 ml., and alkaline phosphatase between 2.6 and 3.9 B.u. per 100 ml. 
during the next three months. 

One month after admission a hard indurated swelling developed in the left wrist, 
at which time the serum calcium level was 11.8 mg. per 100 ml. Radiographs revealed 
amorphous calcification of the soft tissues of the radial and dorsal aspects of the left 
wrist and calcification of the soft tissues of the right arm. The latter was not present 
two weeks later. 

In January 1956, the patient was readmitted because of vomiting, apathy, shallow 
respirations and a subnormal temperature. The concentration of serum calcium was 
8.9 mg. per 100 ml., inorganic phosphorus 4.4 mg. per 100 ml., alkaline phosphatase 
3.3 B.u. per 100 ml., NPN 58 mg. per 100 ml. and chloride 88 mEq. per L. She received 
AT10 for three months, and then vitamin D (100,006 1.v. daily) as well as Amphojel and 
calcium chloride. 
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Intermittent vomiting occurred for three weeks. Her blood pressure was 88/50 
mm. Hg. The level of serum sodium was 121 mEq. per L., potassium 6.7 mEq. per L., 
chloride 84 mEq. per L., and fasting blood sugar 87 mg. per 100 ml. Urea clearance was 
33.4 ml. per min. per 1.73 sq.M., with adequate fluid intake. An oral glucose tolerance 
test showed a fasting blood sugar level of 75 mg. per 100 ml.; the values were 152, 109, 
88 and 91 mg. per 100 ml. at half an hour, and one, two and three hours after a standard 
dose of glucose. She was given desoxycorticosterone acetate intramuscularly and later, 
25 mg. of desoxycorticosterone trimethylacetate intramuscularly. With this regimen, 
the concentration of serum sodium ranged between 138 and 160 mEq. per L., potas- 
sium between 4.2 and 5.4 mEq. per L., and chloride between 94 and 101 mKq. per L. 
An ACTH test was performed, the patient receiving 25 units of corticotropin (ACTH) 


Fig. 1. Roentgenogram of the chest 
twenty-six months after onset of hypo- 
parathyroidism. There is no evidence of 
éalcification. 


intravenously over a six-hour period. The plasma 17-hydroxycorticosteroid (17-OH-CS) 
levels, determined by the method of Peterson et al. (12), were 20.5 ug. per 100 ml. for 
the control observation and 40.7 ug. per 100 ml. following administration of ACTH. 
Serum calcium, phosphorus and alkaline phosphatase levels remained normal. An Ells- 
worth-Howard test utilizing 100 units of Parathormone intravenously yielded the fol- 
lowing results: 

Control Parathormone 





Urinary phosphorus (mg. per hour) 10.3, 9.0 25.5, 28.9, 28.6, 16.2 
Urinary creatinine (mg. per hour) 5.3, 4.9 6.0, 6.2, 7.9, 5.4 


A radiograph of the the chest (Fig. 1) was normal on admission, but two months later 
there was evidence of early calcification of the lungs. 

In May 1957, the patient was first seen at the Long Island College Hospital. She had 
taken her vitamin D only sporadically. She had had abdominal pain, anorexia, constipa- 
tion and progressive loss of scalp hair. Her height was 93 cm., weight 14.8 Kg., and head 
circumference 48 cm. The hair and eyebrows were sparse and fine, and could be pulled 
out easily. Her skin was pale and relatively dry. Chvostek and Trousseau signs were 
present. The remainder of the physical examination showed no abnormality. The con- 
centration of serum calcium was 7.8 mg. per 100 ml., inorganic phosphorus 6.2 mg. per 
100 ml., alkaline phosphatase 5.0 B.vu. per 100 ml., BUN 20 mg. per 100 ml., sodium 134 
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mEq. per L., potassium 5.1 mEq. per L., chloride 95 mEq. per L., and CO, content 
28.2 mEq. per L. A roentgenogram of the chest showed no change in the calcification 
(Fig. 2). 

The patient was given vitamin D (40,000 1.v. daily), Amphojel and calcium gluco- 
nate. The serum calcium level ranged between 8.8 and 10 mg. per 100 ml. but serum 
inorganic phosphorus and electrolyte levels remained normal. The specific gravity of 
the urine was 1.003 and 1.014 and microscopic examination at all times showed no ab- 
normality. Serum cholesterol concentration was 521 mg. per 100 ml., the esters being 
290 mg. per 100 ml. 

The effect of thyroid-stimulating hormone (TSH) was studied. A dosage of 5 mg. 
every twelve hours intramuscularly for four days was given, with the following results: 


Control TSH 





Serum protein-bound iodine (PBI) (ug. per 100 ml.)...... 0.85 1.01 
Thyroidal 24-hour I'*! uptake (% dose).................. 9 10 


The response of the adrenal to ACTH was again determined after the administration 
of 25 units intravenously in eight hours. The results were as follows: 
Control ACTH 


Urinary 17-OH-CS (mg. per 24 hours)........ a aad oe 0.5 1.8 
Urinary 17-ketosteroids (17-KS) (mg. per 24 hours)...... 0.9 1.4 


Vitamin D was discontinued. The patient received calcium gluconate and desiccated 
thyroid (16 mg. daily). 

During the next month and a half she had anorexia, intermittent abdominal cramps 
and constipation. The Chvostek and Trousseau signs became progressively more pro- 
nounced, but there were no convulsions. She appeared pale and chronically ill. There 
were several indurated subcutaneous nodular masses over the antecubital fossae, pre- 
sumably at the sites of earlier intravenous injections of calcium. Two similar 4-mm. 
masses on the chin were not radio-opaque. Results of skin tests with histoplasmin, 
blastomycin, coccidioidin, Schick antigen and tuberculin 1 to 1000 were negative. A 
culture of skin scrapings on Sabouraud’s media grew no fungi. An electrocardiogram was 
consistent with hypocalcemia. 

The concentration of serum calcium was 4.8 mg. per 100 ml., and inorganic phos- 
phorus 8.2 mg. per 100 ml. The patient received vitamin D, calcium gluconate and desic- 
cated thyroid. Bronchopneumonia developed and was treated with penicillin and strepto- 
mycin. The concentration of serum calcium was 4.6-8.8 mg. per 100 ml., and inorganic 
phosphorus 7.8 mg. per 100 ml. The level of BUN was 14-21 mg. per 100 ml., serum 
sodium 139-156 mEq. per L., chloride 90-97 mEq. per L., potassium 5.1-6.4 mEq. per 
L., cholesterol 250-315 mg. per 100 ml., PBI 3.1 ug. per 100 ml., and carbon dioxide 
content 23.3 mEq. per L. Urea clearance was 41.9 ml. per min. per 1.73 sq.M. After 
water restriction for fourteen hours, the specific gravity of the urine was 1.010 and 
osmolarity 502 mOsm. per L. Phenolsulfonphthalein excretion was 65 per cent in two 
hours. 

A chest roentgenogram showed marked calcification of the lungs with some sparing 
of the left upper lobe (Fig. 3). Radiographs of the abdomen on one occasion revealed a 
calcified area 2 cm. long, running vertically below the midportion of the twelfth rib 
on the right, apparently within the wall of the stomach. An intravenous pyelogram 
showed no abnormality. The electroencephalogram was within normal limits at a time 
when the serum calcium level was 4.8 mg. per 100 ml. 
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In January 1958 the patient was.readmitted in a state of prostration because of per- 
sistent vomiting. The temperature was 100.2°F., pulse 120, respirations 48 per minute, 
and the weight 11.6 Kg. She was pale, hyperpneic and somnolent. The systolic blood 
pressure was 70 mm. Hg and the diastolic pressure could not be obtained. Skin turgor 
was poor and the mucous membranes were dry. Chvostek and Trousseau signs were 
present. The remainder of the physical examination showed nothing abnormal, except 
for a few moist rales over the right lung base. 

The hemoglobin level was 9 Gm. per 100 ml., hematocrit 23 per cent and leukocyte 
count 12,500 per cu. mm., with 78 per cent polymorphonuclear cells, 15 per cent lympho- 
cytes, 5 per cent monocytes and 2 per cent eosinophils. The urine was acid with a specific 





Fig. 2. Roentgenogram of chest forty- Fig. 3. Roentgenogram of the chest 
three months after onset of hypopara- forty-five months after onset of hypopara- 
thyroidism. Diffuse miliary calcification is thyroidism, showing increase in diffuse 
present. calcification. 


gravity of 1.001, and contained 2-plus acetone, no sugar or albumin and no calcium 
(Sulkowitch test). The level of blood sugar was 73 mg. per 100 ml., BUN 37 mg. per 
100 ml., serum chloride 90 mEq. per L., sodium 129 mEq. per L., potassium 5.0 mEq. per 
L., and CO, content 15.3 mEq. per L. A roentgenogram of the chest was unchanged. 
The cardiac silhouette was normal. 

The patient was given calcium gluconate intravenously, whole blood, physiologic 
sodium chloride solution, 1/6 molar lactate, glucose in water, and hydrocortisone. She 
also received penicillin, chloramphenicol and desoxycorticosterone acetate intramuscu- 
larly. Despite vigorous therapy, she died thirty-six hours after admission. 

A limited autopsy was performed. Although the thyroid cartilage plus the surrounding 
tissue was removed, examined grossly and sectioned, no parathyroid or thyroid tissue 
was found. The combined weight of the adrenal glands was 3 Gm. and they appeared 





1 We are indebted to Drs. Charles B. Reiner and Gordon R. Hennigar for reviewing 
the sections. 
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atrophic. Microscopically there was severe cortical atrophy involving all zones, par- 
ticularly the zona glomerulosa and zona fasciculata. There was some subcapsular 
lymphocytic infiltration. 

The lungs were seeded with miliary calculi about 0.1—-0.2 cm. in diameter. Histologic 
sections showed a peribronchial distribution of alveolar and interstitial infiltrations by 
mononuclear cells consisting of macrophages, lymphocytes, plasma cells, occasional 
multinucleated giant cells and polymorphonuclear neutrophils. There was some diffuse 
interstitial fibrosis. The giant cells contained many small, dark nuclei, but no definite 
inclusion bodies. No microorganisms were seen. In addition, there were foci of calcifi- 
cation in the lung tissue. There was no evidence of any granulomatous lesion associated 
with the calcifications, which were considered to be metastatic rather than dystrophic in 
nature. 

Occasional multinucleated giant cells with darkly staining, crowded, overlapping 
nuclei were seen in a pulmonary hilar lymph node. These were morphologically consist- 
ent with Warthin-Finkelday giant cells. A few giant cells contained intranuclear 
eosinophilic inclusion bodies. The spleen also contained giant cells of the Warthin- 
Finkelday type. 

The combined weight of the kidneys was 130 Gm. The smooth surfaces showed only 
a few retractions, and the capsules stripped easily. There were multiple small foci of 
acute and chronic interstitial inflammatory reaction with some scarring and retraction. 
In addition, atrophy of a few glomerular tufts, mild dilation of a few Bowman’s spaces 
containing eosinophilic proteinaceous material, and scattered mild tubular dilation 
could be seen. 

The liver showed centrolobular fatty metamorphosis, congestion, and foci of mild in- 
filtration of the portal triads with either round cells or neutrophils. 

In the stomach there was extensive calcification, especially of the superficial mucosa 
involving the glands as well as the stroma. The remainder of the gastro-intestinal tract 


was normal. 


DISCUSSION 


This case represents the first instance of idiopathic hypoparathyroid- 
ism, adrenal insufficiency and hypothyroidism reported in the English 
literature. 

All the criteria for a diagnosis of idiopathic hypoparathyroidism were 
fulfilled: a low level of serum calcium, an elevated level of serum in- 
organic phosphorus, and an inorganic phosphorus diuresis following the 
administration of Parathormone intravenously. No parathyroid tissue 
was found at autopsy. The hypoparathyroidism preceded the adrenal and 
thyroid insufficiency. It is of interest that the patient did not exhibit any 
ectodermal or ocular changes, nor any cerebral calcification (13). Many 
of the previously reported cases of idiopathic hypoparathyroidism and 
adrenal insufficiency were associated with either a Monilia infection (1, 
5, 8, 10, 11) or a familial history of either hypoparathyroidism or adrenal 
insufficiency (1, 8, 10, 11); neither factor was involved in our patient. 

One year after the diagnosis of hypoparathyroidism was made, evi- 
dence of adrenal insufficiency developed, as indicated by the low serum 
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sodium and elevated serum potassium levels. At this time, plasma 17- 
OH-CS levels were normal and they showed a normal rise following the 
intravenous administration of ACTH (14). No urinary aldosterone studies 
were performed. It is possible that at this time the subject represented a 
case of primary hypoaldosteronism (15). Two years later, at the age of 

3, urinary 17-OH-CS and 17-KS failed to rise after the intravenous ad- 
ministration of ACTH, suggesting that the patient had complete adrenal 
insufficiency. At autopsy, there was pronounced atrophy of the adrenal 
cortex involving all zones, but the zona glomerulosa and zona fasciculata 
were the most severely affected. The cause of death in this patient was 
interstitial pneumonia of probable viral origin (most likely rubeola) in the 
presence of adrenocortical insufficiency. 

Three years after the diagnosis of hypoparathyroidism was made, evi- 
dence of hypothyroidism developed, consisting of dry skin, loss of scalp 
hair, and constipation. This diagnosis was confirmed by the low 24-hour 
thyroidal I'*' uptake and the low level of serum PBI. That the hypothy- 
roidism was of the primary type was supported by the failure of TSH to 
produce a rise in thyroidal I'*' uptake and serum PBI level (16). No thy- 
roid tissue could be demonstrated at autopsy. A review of the literature 
revealed 1 case of hypoparathyroidism and hypothyroidism without adre- 
nal insufficiency (17). Of the 12 cases of hypoparathyroidism and adrenal 
insufficiency in the literature, there were 2 in which there was suggestive 
evidence of abnormal thyroid function. In a case reported by Whitaker 
et al. (10), the thyroidal I'*' uptake was normal; however, one of two PBI 
determinations was low. These authors suggested that hypothyroidism 
might be described at some future time in these patients with parathyroid 
and adrenal insufficiency. In a case reported by Perlmutter et al. (9), the 
serum PBI levels were low but the thyroidal I'*! uptakes were normal. 

Although the autopsy was limited in our patient and the pituitary not 
examined, the evidence points to progressive primary failure of the para- 
thyroid, adrenal and thyroid glands. Hypoparathyroidism has not occurred 
in man following complete hypophysectomy (18). In Patient C.V., there 
was no amelioration of the hypocalcemia after the development of adrenal 
insufficiency. It has been shown that the administration of cortisone will 
lower the serum calcium level, presumably by decreasing the intestinal 
absorption of calcium (19). These facts, as well as the failure of the pa- 
tient’s thyroid and adrenals to respond to TSH and ACTH respectively, 
lend support to the diagnosis of primary parathyroid, adrenal and thyroid 
failure. 

The functional and morphologic abnormalities of the kidneys were not 
marked. A definite impairment of concentrating power existed, as shown 
by the fact that the solute content of the urine was only 502 mOsm. per L. 
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after a fourteen-hour period of water deprivation. In normal children at 
this age, the solute content after a similar water deprivation is usually 
greater than 1000 mOsm. per L. (20). Urea clearance was somewhat below 
normal levels, but not markedly so. These studies were performed at a 
time when the patient did not have severe adrenocortical insufficiency. 
The morphologic picture, also, is in keeping with the diagnosis of chronic 
interstitial inflammatory reaction rather than renal damage due to a 
metabolic defect such as metastatic calcification. 

There was antemortem evidence of metastatic calcification of the soft 
tissues, lungs and possibly the stomach, as demonstrated by roentgeno- 
grams. This roentgenographic demonstration of lung calcification has not 
been reported previously in hypervitaminosis D. Autopsy revealed marked 
calcification of the lungs and stomach. At no time did this patient have a 
sustained hypercalcemia, an elevated calcium-phosphorus concentration 
product, or abnormally high urinary calcium excretion, and she was never 
alkalotic. It is well known that hypervitaminosis D may produce metastat- 
ic calcification (21). However, in a review of 111 cases of hypervitaminosis 
D, only 3 patients were reported to have had normal serum calcium levels 
(22). As our patient did not have abnormally high serum levels of calcium 
or inorganic phosphorus, and as there was no evidence of local tissue dam- 
age due to a chronic inflammatory process, the explanation for the calci- 
fication in the lungs and stomach is not evident. In the lungs, the elimina- 
tion of carbon dioxide leaves the tissue alkaline; in the stomach the mucosa 
secretes acid, resulting in alkaline secretory cells. Thus, there is a pre- 
disposition toward calcification. Appearance and disappearance of the sub- 
cutaneous metastatic calcification has been previously described in cases 
of vitamin D intoxication (21). It is of interest that this patient demon- 
strated such marked calcification of the lungs and stomach but no calcifi- 
cation of the renal tubules, a common site for metastatic calcification. 

The terminal episode in this case was probably due to a Tubeola infection 
(23) in the presence of adrenal insufficiency. . 


REFERENCES 


1, Surpuin, A.; ALBRIGHT, F., and McCunz, D. J.: Five cases (three in siblings) of 
idiopathic hypoparathyroidism associated with moniliasis, J. Clin. Endocrinol. 3: 
625, 1943. 

. Tausor, N. B.; Butter, A. M., and MacLacuuav, E. A.: The effect of testosterone 
and allied compounds on the mineral, nitrogen and carbohydrate metabolism of a 
girl with Addison’s disease, J. Clin. Invest. 22: 583, 1948. 

3. Leonarp, M. F.: Chronic idiopathic hypoparathyroidism with superimposed 
Addison’s disease in a child, J. Clin. Endocrinol. 6: 493, 1946. 

. Tausot, N. B.; Soper, E. H.; McArtuur, J. W., and Crawrorp, J. D.: Functional 
Endocrinology from Birth through Adolescence. Cambridge, Mass., Harvard Univ. 
Press, 1952, p. 638. 





December, 1959 IDIOPATHIC HYPOPARATHYROIDISM 


. Cabot Case 40361, New England J. Med. 251: 442, 1954. 

. Lerrer, E., and HoLuanper, W., Jr.: Idiopathic hypoparathyroidism and chronic 
adrenal insufficiency: a case report, J. Clin. Endocrinol. & Metab. 13: 1264, 1953. 

. Papapatos, C., and Kuerin, R.: Addison’s disease in a boy with hypoparathyroidism, 
J. Clin. Endocrinol. & Metab. 14: 653, 1954. 

. Forsss, G. B.: Clinical features of idiopathic hypoparathyroidism in children, Ann. 
New York Acad. Sc., 64: 432, 1956. 

. PertMutTteER, M.; Evuison, R. R.; Norsa, L., and Kanrrowitz; A. R.: Idiopathic 
hypoparathyroidism and Addison’s disease, Am. J. Med. 21: 634, 1956. 

. WuiTaAkeER, J.; Lanpine, B. H.; EsseuBorn, V. M., and Witurams, R. R.: The 
syndrome of familial juvenile hypoadrenocorticism, hypoparathyroidism and super- 
ficial moniliasis, J. Clin. Endocrinol. & Metab. 16: 1374, 1956. 

. DiGroreer, A. M., and Pascuxis, K.: The syndrome of Addison’s disease, hypo- 
parathyroidism and superficial moniliasis, A.M.A. Am. J. Dis. Child. 94: 476, 1957. 

. Peterson, R. E.; WyNGAARDEN, J. B.; Guerra, S. L.; Bropisz, B. B., and Buni, 
J. J.: The physiological disposition and metabolic fate of hydrocortisone in man, 
J. Clin. Invest. 34: 1779, 1955. 

. Bronsky, D.; Kusuner, D. 8.; Dupin, A., and Snapper, I.: Idiopathic hypopara- 
thyroidism and pseudohypoparathyroidism: case reports and review of the litera- 
ture, Medicine 37: 317, 1958. 

. Curisty, N. P.; Wauuacs, E. Z., and Jarter, J. W.: The effect of intravenously ad- 
ministered ACTH on plasma 17,21-dihydroxy-20-ketosteroids in normal individuals 
and in patients with disorders of the adrenal cortex, J. Clin. Invest. 34: 899, 1955. 

. Hupson, J. B.; CuHopanran, A. V., and Reiman, A. 8.: Hypoaldosteronism. A 
clinical study of a patient with an isolated adrenal mineralocorticoid deficiency, re- 
sulting in hyperkaliemia and Stokes-Adams attacks, New England J. Med. 257: 529, 
1957. 

. Queripo, A., and Stansury, J. B.: The response of the thyroid gland to thyrotropic 
hormone as an aid in the differential diagnosis of primary and secondary hypo- 
thyroidism, J. Clin. Endocrinol. 10: 1192, 1950. 

. Himswort, H. P., and Maizets, M.: Vitamins D2 and D; and A.T.10 in congenital 
thyroid and parathyroid deficiency, Lancet 1: 959, 1940. 

. Liesett, M. B., amd Pearson, O. H.: Effects of hypophysectomy in man, M. Clin. 
North America 40: 773, 1956. 

. Henneman, P. H.; Dempsny, E. F.; Carrout, E. L., and Ausrieut, F.: The 
cause of hypercalcuria in sarcoid and its treatment with cortisone and sodium phy- 
tate, J. Clin. Invest. 35: 1229, 1956. 

. Kapuan, 8. A.: Unpublished data. 

. Wiuson, C. W.; WINGFIELD, W. L., and Toons, E. C., Jr.: Vitamin D poisoning 
with metastatic calcification. Report of a case and review of the mechanism of in- 
toxication, Am. J. Med. 14: 116, 1953. 

. Cuapuin, H., Jr.; Cuark, L. D., and Ropss, M. W.: Vitamin D intoxication, Am. 
J. M. Sc. 221: 369, 1951. 

. Warruin, A. 8.: Occurrence of numerous large giant cells in the tonsils and pharyn- 
geal mucosa in the prodromal stage of measles, Arch. Path. 11: 864, 1931. 








SPONTANEOUS PITUITARY DESTRUCTION 
IN DIABETES MELLITUS 


HARALD M. FREY, M.D. 
Medical Department A, Oslo University Hospital, Oslo, Norway 


ABSTRACT 


The case is reported of a 39-year-old diabetic female in whom signs and 
symptoms of pituitary failure developed. At necropsy, massive destruction of 
the anterior lobe of the pituitary and pathologic changes in the vessels of the 
pituitary stalk were found. A review of the literature reveals that in a surpris- 
ingly high proportion of cases no cause for destruction of the pituitary in 
diabetics has been found. The question is raised whether diabetic vascular 
changes may predispose to aseptic necrosis of the pituitary. 


ITUITARY failure during the course of diabetes mellitus leads to 
decreased insulin requirement (Houssay phenomenon) in addition to 
other signs of pituitary insufficiency. It is a rare occurrence. No such case 
has been recorded in the Mayo Clinic files over a period of fifteen years (1). 
A study of the sparse literature on the subject reveals that in a sur- 
prisingly great proportion of cases no cause was found for the pituitary 
disease. The question is raised whether in these instances the simultaneous 
occurrence of diabetes mellitus and pituitary failure represents more than 
a coincidence: does the diabetic state predispose to pituitary changes? 
The following case seems pertinent to this inquiry: 


CASE REPORT 


A 39-year-old farmer’s wife died in medical department A of the Oslo University 
Hospital in August 1958. Her family history was noncontributory, there being no cases 
of diabetes. Except for a congenital dislocation of the left hip, her past history was 
noncontributory. 

Diabetes was discovered in 1940 at the age of 21. It required 32 units of NPH insulin 
every morning. In the following years, an additional evening dose of 8 units was given. 
Her diet for several years before her last admission to the hospital consisted of 75 Gm. 
of protein, 82 Gm. of fat and 158 Gm. of carbohydrate—a total of 1667 calories. She was 
careful about her diet and tested her urine for sugar regularly. She had never had 
ketosis, and only occasionaly a mild insulin reaction. 

Having had two miscarriages previously, her third pregnancy in August 1952 was 
artificially terminated, the child being dead on delivery. At the same time, resection of 
both tubes was performed. At the time of laparotomy both ovaries appeared normal. In 
November 1952 her menses had started again. 
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In 1955 she underwent surgery for cataract of the left eye. On this occasion, extensive 
diabetic retinopathy was found. 

She had an attack of acute sinusitis in February 1957, with fever and transient in- 
crease in her insulin requirement. Following this episode, her menses ceased and had 
never recurred. 

Around Christmas 1957, she had noted edema of both legs for the first time. Dating 
from the same time, her insulin requirement had gradually diminished, until she was 
taking only 4 to 12 units of NPH insulin daily. The urine had been almost consistently 
free of sugar. She had several mild, but no serious insulin reactions. She had lost 3-4 
kilograms of weight, and stated that her appetite was poor. She had no hypotensive 
symptoms and no craving for salt. There had been no change in the pigmentation of her 
skin. She stated that she easily felt cold, and usually wore a woollen jacket. Her voice 
had not changed. Her initiative was unaltered. She complained of nocturnal diarrhea. 

Upon admission in July 1958 she was pale, and exhibited facial chloasmata. Other- 
wise no abnormal pigmentation was present. The skin was thin but not dry. The hair 
of the scalp and eyebrows was normal, but there was no hair in the axillae and on the 
pubes. There was considerable ankle edema. The blood pressure was 200/100 mm. Hg. 
The thyroid gland was normal on palpation. Dullness and moist rales were demon- 
strated at the bases of both lungs. An apical systolic cardiac murmur was audible. The 
edge of the liver, smooth and firm, was palpable 2 cm. below the costal margin. On 
neurologic examination the lower extremities showed signs of extensive polyneuritic 
changes. There was no residual urine in the bladder. 

The urine had a specific gravity of 1010-1016, and contained protein and pus. Bacillus 
coli was found in the cultures. 

Chest roentgenograms showed slight cardiac enlargement and fluid in both pleural 
spaces. The electrocardiogram was normal. The sella turcica was normal by x-ray ex- 
amination. The basal metabolic rate was —8 per cent. Hemoglobin was 58 per cent 
(Haldane standard), red blood cells 3.52 million per cu. mm., and white blood cells 
4900 per cu. mm. with normal distribution. The eosinophil count was 763 per cu. mm. 
Electrophoresis showed lowering of the serum albumin fraction. 

The concentration of blood urea was 135 mg. per 100 ml., serum creatinine 5.4 mg. 
per 100 ml., COz combining power 12.4 mEq. per liter, chlorides 104 mEq per liter, total 
base 149 mEq. per liter, potassium 5.1 mEq. per liter, calcium 6.7 mg. per 100 ml. in- 
organic phosphorus 9.8 mg. per 100 ml., cholesterol 250 mg. per 100 ml., total lipids 
1,020 mg. per 100 ml., and iron 47 yg. per 100 ml. 

The urinary excretion of 17-ketosteroids was 2.4, 1.4 and 0.4 mg. per twenty-four 
hours on three occasions (normal, 4.0-9.0 mg.). The excretion of 17-ketogenic steroids 
was 8.6 and 2.1 mg. per twenty-four hours (normal for the sex and age, 3.5-25.0 mg. with 
a mean of 10 mg. (2)). Unfortunately the urinary excretion of pituitary gonadotropin 
was not determined. 

The patient was treated with sulfonamides, vitamin B, digitalis and diuretics. The 
latter had only minimal effect on the urinary volume. She was given a low-salt, low- 
protein diet, but the most she was able to eat was 785 calories daily, with 27 Gm. of 
protein, 43 Gm. of fat and 70 Gm. of carbohydrate. She gradually lost weight. 

She took 0 to 8 units of NPH insulin daily, and the fasting blood sugar level was often 
as low as 60 to 40 mg. per 100 ml. Mild insulin reactions frequently occurred. On with- 
drawal of insulin, however, the blood sugar level rose and ketonuria developed (Fig. 1). 
A single injection of 8 units of NPH insulin was enough to reduce the fasting blood sugar 
level from 348 to 99 mg. per 100 ml. within twenty-four hours (Fig. 1). 
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Fig. 2. Section of the anterior pituitary (H.E. stain, X13). The lobe is mainly com- 
posed of loose connective tissue. Glandular tissue remains as a narrow rim along the 
periphery of the gland, and as a small isolated island, close to which is a fresh hemor- 


rhage. 
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The patient steadily deteriorated and further metabolic studies were not possible. 
The serum creatinine level rose to 9.1 mg. per 100 ml., and she died on August 15, 1958. 
The blood sugar level and CO» combining power were normal on the day of death. 

Autopsy report 1! 

The pituitary gland weighed 275 milligrams. Normal cells were present only as a 
peripheral rim, and as an isolated island close to the posterior lobe (Fig. 2). Otherwise, 
the anterior lobe was composed of loose connective tissue. Several vessels in the stalk 
were sclerotic (Fig. 3). P.A.S.-positive substance was present in the intima of some 
vessels in the stalk (Fig. 4). 

The kidneys displayed microscopic evidence of both intercapillary glomerulosclerosis 
and arteriolosclerosis. P.A.S.-positive substance was present in the glomerular capil- 
laries (Fig. 5). 





Fig. 3. Vessel from the pituitary stalk Fic. 4. Vessel from the pituitary stalk 
(H.E. stain, X288). The marked sclerosis (P.A.S. stain, 288), showing P.A.S.- 
of the wall is well demonstrated. positive material located in the intima of 


the vessel. 


The adrenals weighed 13 grams each. Histologically, the structure was normal except 
for some autolytic changes. 

The thyroid was normal both grossly and microscopically. 

The ovaries were grossly normal. 

The pancreas weighed 70 grams. The islets of Langerhans seemed to be reduced in 
number and showed evidence of degeneration. 


DISCUSSION 


This case is an example of pituitary destruction of several months’ dura- 
tion. Although characteristic changes were not found in the thyroid, adre- 





1 Prosector O. E. Hanssen, M.D., kindly reviewed the microscopic slides and made 
the microphotographs. 
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nal cortex and ovary at necropsy, the clinical course of the patient, includ- 
ing the behavior of the diabetes, was that of pituitary insufficiency. The 
initial symptom apparently was the amenorrhea, starting eighteen months 
before death at a time when the patient’s general condition was fairly 
good. Although urinary gonadotropin was not determined, there is little 
reason to doubt that the amenorrhea was of pituitary origin. An early 
menopause is otherwise uncommon in diabetic women (3). 

Moderately low excretion of 17-ketosteroids has repeatedly been dem- 
onstrated in diabetics (4-6). No good explanation has been offered. How- 


Fia. 5. A glomerulus with Kimmelstiel- 
Wilson lesions (P.A.S. stain, 208) 
showing intercapillary P.A.S.-positive ma- 
terial. 


ever, the very low values found in the present patient, and the loss of 
body hair, clearly point to a reduction of adrenal function. The excretion 
of 17-ketogenic steroids was less seriously involved, indicating that the 
Houssay phenomenon was probably not due to failure of adrenal ‘“gluco- 
corticoid”’ production. Supporting this view are the observations of 
Storm-Mathisen (7) and Weller (8), that cortisone substitution does not 
stabilize diabetes again after the onset of pituitary insufficiency. Unfor- 
tunately, the patient was so ill that the effects of cortisone and ACTH on 
the requirement of insulin could not be tested. 

Low caloric intake leads to reduced insulin requirement, but cannot ac- 
count for the pronounced sensitivity to insulin displayed by our patient. 
The requirement for insulin is often reduced in association with renal fail- 
ure due to intercapillary glomerulosclerosis. It is interesting to speculate 
if this condition could not in fact be due to a concomitant pituitary lesion. 
However, in the cases that have come to autopsy (9, 10), the pituitary 
has been normal. The cause of the phenomenon in these cases remains 
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obscure. The renal failure in our case may have contributed to the lowered 
insulin requirement. 

The finding of hypertension in a patient with pituitary failure is some- 
what surprising, and is probably an expression of the incompleteness of 
the syndrome of pituitary insufficiency in this case. Probably also the 
arteriosclerosis contributed to fixation of the hypertension. 

Is pituitary destruction a complication of diabetes? Altogether, 30 cases 
have been reported of concomitant diabetes mellitus and destructive le- 
sions of the pituitary. In 8 of these (11-13) the pituitary lesion was an inci- 
dental finding giving rise to no symptoms, and in 2 cases (14, 15) insuffi- 
cient information was given to include them in the survey. This leaves 20 
cases, all of which displayed signs and symptoms of pituitary failure during 
the course of diabetes mellitus. Seven patients (7, 8, 16-20) were living at 
the time of report, and the cause of the pituitary failure in these cases to 
some extent remains a matter of conjecture, as is true also for the 2 pa- 
tients who died but were not examined (21, 22). In the remaining 11 cases 
that came to autopsy (12, 18, 23-30), the pituitary histology was studied 
in’all. In 8, pituitary destruction of unknown etiology-was found. These 
cases are listed together in Table 1, and represent the most interesting 
group. 

The high proportion of cases of pituitary destruction of unknown eti- 
ology naturally leads to the question of whether the destruction (necrosis, 
degeneration) is a result of the diabetic process and thus can be regarded 
as a rare diabetic complication. 

Microscopic study of the pituitary may give some clue to the basis for 
the destruction. The microscopic. picture is quite uniform in all cases, and 
indicates widespread destruction of the gland. Hemorrhage has been noted 
in some cases, and also sclerotic and thrombosed vessels. The striking oc- 
currence of a peripheral rim of healthy tissue points to a vascular genesis, 
since the periphery of the gland gets its blood supply from the capsule. 
Specific diabetic vascular changes have never been demonstrated outside 
the kidney and the retina. Although the finding of P.A.S.-positive material 
in the vessels in our case demonstrates the presence of a diseased pituitary 
vascular tree, it may not be specific for diabetes. 

In view of the foregoing considerations, thrombotic processes may be 
the most plausible explanation for the pituitary infarction. The increased 
vulnerability of the pituitary during pregnancy is well known, and 2 of the 
9 patients have been pregnant women. 

Kraus (14) is usually credited with the first description of “fibrotic foci”’ 
in the pituitary of diabetics. These changes were present in 17 per cent of 
the diabetic pituitaries as compared to 3 per cent in others. Kraus also 
described the first case of the Houssay phenomenon in man. Except for 
Balo (11) who added 2 cases of ‘‘silent’’ pituitary necrosis in diabetics, 
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Kraus’s observations went unnoticed for years. However, in 1956 Brennan 
et al. (12) reported their findings in 7,326 routine autopsies; they observed 
more or less widespread destruction of the pituitary with a frequency of 
1:50 in diabetics verses 1:550 in others. Thus, there seems to be an in- 
creased incidence of infarcts in the pituitaries of diabetics. Most of these 
infarcts are symptomless, because more than 75 per cent of the function- 
ing tissue has to be destroyed in order to precipitate failure. Thus in 6 of 
the 8 symptomless cases of concomitant pituitary lesions and diabetes, the 
cause was necrosis (11, 12). 

One might turn to the reported cases for analysis of typical trends that 
might characterize the syndrome (Table 1). The disease is seen to affect 
men and women equally, and the high proportion of pregnant women 
should be noted. The disease occurs mostly in association with diabetes of 
long duration (mean, ten years). As judged by the initial insulin require- 
ment, it affects only patients with severe diabetes. Information regarding 
the presence of diabetic complications is inadequate, but complications 
have been present at least in those cases in which comments are made. It 
appears that pituitary destruction mostly occurs in late, severe diabetes 
and usually when other complications are present. 

Clinically, the syndrome presents itself in 2 forms: 1) An acute form of 
a few days’ or weeks’ duration, leading to death in a state of hypoglycemia. 
These cases must be ascribed to acute massive infarction of the pituitary; 
the other signs and symptoms of pituitary failure are concealed or do not 
-have time to become manifest. 2) A gradually developing form. In these 
instances the syndrome of panhypopituitarism together with the Houssay 
phenomenon is more or less complete. 
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ABSTRACT 


A case of precocious puberty of fairly rapid onset in an 8-year-old boy is 
presented. Adrenal suppression was attempted without success, and adrenal 
exploration yielded negative results. Later, a firm epigastic mass developed. 
This proved to be a tumor of the liver, which finally caused the patient’s death. 
There was excessive urinary excretion, not only of 17-ketosteroids but of 
gonadotropin. At autopsy, no abnormal changes were found in the pineal, hy- 
pothalamus or pituitary, other than a possible increase in the number of am- 
phophil cells in the pituitary. The tumor of the liver was composed of cells of 
hepatic origin. Assay of this tumor showed that chorionic gonadotropic activity 
was present in a mean concentration of 2 1.U. per gram of tumor tissue (net 
weight). 


ARCINOMA of the liver is one of the most common carcinomas en- 

countered in infancy and childhood and a few cases have been asso- 
ciated with endocrine disturbances. When these tumors are clearly of 
adrenal-rest origin, endocrine functional disturbances are not unexpected, 
and 2 cases of this type are well documented in the literature (1). The 
association of endocrine disturbance with pure hepatoma is more difficult 
to understand, but occasional examples also have cropped up in the litera- 
ture; whether there is any causal relationship is not clear (2). This report 
concerns a boy who exhibited both clinical and chemical evidence of en- 
hanced gonadotropic activity, accompanied by the development of an 
hepatic carcinoma. Assay of the tumor tissue provided evidence that the 
neoplasm was the probable source of the gonadotropin. 


CASE REPORT 


R.D. was an 8-year-old boy, first seen at the Mason Clinic on October 11, 1956, be- 
cause of precocious sexual development (Fig. 1). 

His birth had been normal and spontaneous and he had developed normally until 
approximately five months prior to admission, when his mother noted the appearance 
of pubic hair, a deepened voice, and increasing muscular girth. In the next five months 
his penis assumed adult size, he had numerous erections, and his breasts became sore. 
Later, acne gradually developed on the face. 
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The past medical history and family history were noncontributory. The only sibling 
was normal. 

On physical examination the following measurements were obtained: weight, 31.8 
Kg.; height, 132 cm.; span, 128 cm.; and length from symphysis to crown, 63.5 cm. He 
was muscular (Fig. 1), had a baritone voice and, except for his height, appeared to be 
about six years older than his actual age. Blood pressure was 114 mm. Hg systolic and 
68 diastolic. The pubic hair had a masculine distribution, but no beard or axillary hair 
was noted. A small amount of tender breast tissue was palpable beneath the areola, bi- 
laterally. The penis measured 9X9 cm. The right testis measured 2.51.5 cm. and the 


Fig. 1. The patient at the time of the 
first admission. Age 8 years. 
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left, 2.82.0 em. The prostate was barely palpable. The liver could be felt 2 em. below 
the right costal margin. The remainder of the physical findings, including the visual 
fields, were within normal limits. 

The urine was normal on routine analysis. The blood hemoglobin level was 12.4 Gm. 
per 100 ml. and the leukocyte count was 9,000 per cu. mm. with the following differen- 
tial; eosinophils 6, basophils 1, lymphocytes 39, monocytes 5 and segmented cells 48. 
The serum sodium level was 131 mEq. per L., potassium 4.2 mEq. per L., and two-hour 
postprandial blood sugar 61 mg. per 100 ml. (Somogyi method). The 24-hour urinary 
excretion of 17-ketosteroids was 14.1 mg. (Zimmermann method). 

X-ray films of the skull revealed a normal-appearing sella turcica; the pineal was not 
calcified. A chest x-ray film was normal. Intravenous pyelography demonstrated nor- 
mally functioning urinary collecting systems. No indication of an adrenal mass was seen. 

A cortisone suppression test was performed in an attempt to differentiate adrenal 
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hyperplasia from adrenal tumor. A 25-mg. dose of cortisone was administered orally 
every eight hours for one day, then every twelve hours on the second day. On the second 
and on the third day the patient also received 25 mg. of cortisone acetate intramuscu- 
larly. On the morning of the fourth day a 24-hour urine collection was started after a 
total dose of 175 mg. of cortisone. The 24-hour excretion of 17-ketosteroids had increased 
to 19.9 mg. Therefore, a tentative diagnosis of adrenal tumor was made. Although de- 
termination of the urinary output of pregnanetriolone may well have helped differen- 
tiate adrenal hyperplasia from adrenal tumor (3), this information was not considered 
essential in view of the failure of response to the cortisone suppression test. 

On December 3, 1956, both adrenals were explored by Dr. Joel Baker through bilateral 
lumbo-dorsal incisions. The adrenals appeared normal and tissue from a biopsy speci- 
men of the right adrenal was normal on microscopic examination. No further surgical 
procedures were undertaken. The operation was uneventful and the postoperative course 
was uncomplicated. 

On the fourth postoperative day, the 24-hour titer of urinary gonadotropin (kaolin 
adsorption) was strongly positive at 96 mouse units; no negative end-point was deter- 
mined. In this laboratory, the normal range for the prepubescent child is considered 
to be 0-6 mouse units. The patient returned home on the ninth postoperative day. 

Second admission. He was re-admitted on March 8, 1957 with an interval history of 
a gradual increase in the size of the abdomen for the previous three months. For two 
wéeks prior to admission his temperature ranged from 99° to 103.6° F., without chills. 
He had also noted a constant pain in the right shoulder for two weeks. 

The findings on physical examination were essentially unchanged, except for a hard 
epigastric, non-tender mass which was continuous with the liver and extended 10 cm. 
downward. 

Urinalysis revealed 3-plus albumin, and 5-8 granular casts, 20-23 leukocytes and 3-5 
red blood cells per high-power field. The blood hemoglobin level was 10 Gm. per 100 
ml., and the leukocyte count 12,500 per cu. mm. with the following differential: eosino- 
phils 2, basophils 1, segmented cells 72, band cells 1, monocytes 1, and lymphocytes 23. 
Circulating eosinophils numbered 50 per cu. mm. The serum level of nonprotein nitrogen 
was 39 mg. per 100 ml., alkaline phosphatase 48 King-Armstrong units per 100 ml., 
and total] bilirubin 0.62 mg. per 100 ml. Thymol turbidity was 1.8 units, and prothrom- 
bin activity was normal. Urinary excretion of 17-ketosteroids was 8.4 mg. per twenty- 
four hours. Urinary gonadotropin activity was strongly positive at 384 mouse units, 
with no negative end-point. 

Roentgen examination of the chest revealed a markedly elevated right diaphragm. 
An intravenous pyelogram was normal. 

On May 11, 1957, Dr. Baker performed an abdominal exploration and found what 
appeared to be a pseudo-encapsulated tumor mass within the liver, covered by about 
2 mm. of normal-appearing liver tissue. When incised, this mass consisted of soft friable 
material. The abdomen was closed after a biopsy specimen was obtained. 

The postoperative course was uncomplicated and the patient returned home on the 
fifth day. No irradiation was administered. The subsequent course was rapidly downhill 
and the child died on May 30, 1957. 


Autopsy Findings 


The body was emaciated and a large, hard mass was present in the upper abdomen. 
There was a moderate amount of fine pubic hair. The testes were scrotal and slightly 
enlarged and the penis was moderately enlarged. 
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About 20 ml. of serous fluid was in the peritoneal cavity. The liver was greatly en- 
larged by a posterior tumor mass and occupied almost all of the right abdomen, causing 
elevation of the diaphragm and right-sided pulmonary atelectasis. The tumor within the 
liver was posterior, sharply circumscribed, and easily separated from the liver for a part 
of its circumference (Fig. 2); it was 12 cm. in diameter. Anteriorly it caused distortion 
of the hepatic veins and blended insensibly into the liver parenchyma. The lesion was 
soft, friable, and yellow in color with a few streaks of necrosis. The adrenals were small 
but not otherwise unusual. The spleen was moderately enlarged. The testes appeared 
pale and the tubules could not be teased easily. The prostate and seminal vesicles were 
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Fig. 2. Cut section of the tumor mass found in the liver at autopsy. 


normal in appearance. Examination of the brain and pituitary showed no unusual 
features. There was no evidence of extrahepatic extension of the tumor. 

Microscopic study of the tumor indicated hepatic origin (Fig. 3). It was composed 
of polygonal cells with abundant cytoplasm and a small, round or oval nucleus growing 
in cords of columns and frequently there were inspissated plugs of bile pigment in these 
cords. There was another cell type which was more cuboidal, with less cytoplasm, and 
appeared to form actual tubules in many patchy areas throughout the tumor. From a 
morphologic standpoint, these features strongly suggested a hepatoma with a biliary- 
duct component. There were no areas to suggest stromal abnormalities or teratomatous 
elements. The tumor was highly vascularized and a few areas showed hemorrhage and 
necrosis. Adjacent liver tissue was often separated by a rather thick, fibrous capsule and 
showed compression atrophy. In the bilary ducts in those areas, there was evidence of 
proliferative activity. There was also marked central congestion of the liver lobules, 
even with necrosis. 

A few tumor emboli were noted in the lungs, associated with recent thromboses. These 
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Fig. 3. Intrahepatic tumor. Note the two types of cells. Inspissated 
bile plugs are seen in many areas. (H.E. 480.) 


were found in the large arteries only. The adrenal sections were somewhat unsatisfac- 
tory because of artefacts. However, the cortex was narrowed and the stroma was ede- 
matous. Cytoplasmic vacuolization was only mild. The medulla appeared normal. The 
prostate and seminal vesicles appeared normal. The testes showed well preserved sper- 
matogenic tubules (Fig. 4). Some spermatocytes were present but development into sper- 
matids and spermatozoa was not apparent. The interstitial tissue was loosely textured and 
abundant, and there was fairly wide separation of the spermatogenic tubules. However, 
no definite clumps of interstitial cells were seen, except in one area. Near the rete testis 
there seemed to be a large nest of these cells. These were somewhat paler than normal 
interstitial cells and had a foamy cytoplasm with oval-shaped nuclei. The pituitary sec- 
tions were studied by Dr. Agnes B. Russfield (Massachusetts General Hospital).! She 





1 The authors wish to-express apprecation to Dr. Agnes Russfield of the Massachu- 
setts General Hospital and to Dr. Alexander Albert of the Mayo Clinic for their coopera- 
tion in carrying out studies on tissue specimens in this case. We are indebted to Dr. 
Hugh Jones of the Mason Clinic for gross autopsy findings and to Dr. McKim Williams, 
Virginia Mason Hospital, for preliminary studies of the hormonal activity of the tumor. 
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Fig. 4. Testis. Tubules contain numerous spermatocytes. Note loosely 
textured stroma almost devoid of interstitial cells. (H.E. 100.) 


reported that acidophils were reduced in number, but cells of the type she designates as 
amphophils were numerous, suggesting increased production of gonadotropin. 

Portions of the hepatic tumor were frozen and sent’to Dr. Alexander Albert of the 
Mayo Clinic! for assay of gonadotropin. He applied the following technique. Physiologic 
sodium chloride in the proportion of 2 volumes per gram of wet tissue was used twice 
for extraction, and the gross particles were removed by centrifugation. (The final con- 
centration in the supernatant fluid was 1 Gm. of wet tissue per 4 ml. of saline.) Several 
tests were carried out and the results are indicated in Table 1. : 

His conclusions were that the hepatic tumor contained gonadotropin resembling hu- 
man chorionic gonadotropin (HCG). The concentration (mean of all assays) was 2 1.v. 
of HCG per gram-equivalent net weight of tumor tissue (net weight = frozen weight). 


DISCUSSION 


In retrospect, it is important that this boy be presented as a case of 
true precocious puberty or gonadotropin-induced puberty rather than 
merely a case of excess androgen secretion (4). When first seen, evidence of 
gonadotropic activity was overlooked and too much attention was given 
to the possibility that the abundant urinary 17-ketosteroids came from an 
androgen-secreting tumor, probably adrenal in origin. Had more attention 
been paid to what appeared to be testicular development, and had testicu- 
lar biopsy been performed or a determination of urinary gonadotropin 
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TABLE 1. Assay OF HEPATIC TUMOR FOR GONADOTROPIN 








Test #1: Hyperemia response in 10 rats (0.25 gram-equivalent per rat), 35% positive. 

Test #2: Routine gonadotropin responses in 4 rats (2.0 gram-equivalent per rat); nega- 
tive ovarian response, strongly positive uterine response. 

Test #3: Gonadotropin assay in 5 castrated rats (2.0 gram-equivalent per rat); negative 
uterine response; no estrogen in extract; activity = gonadotropin. 

Test #4: Hyperemic response: 





Dose/rat 
(Gm.-equiv.) No. of rats Responses 
0.1 5 10% positive 
0.3 5 30% positive 
EO 5 60% positive 


Test #5: Dose response in gonadotropin assay: 





Dose-rat 
Gm.-equiv.) No. of rats Uterine response 
0.01 5 Negative 
0.1 5 Negative 
0.2 5 Negative 
0.4 5 Positive 
0.8 5 Positive 
1.0 5 Positive 
1.6 5 Positive 


This test was repeated with the same findings. 





been made earlier in the course.of the study, the adrenal exploration may 
well have been avoided. In the absence of testicular atrophy or hypoplasia, 
the adrenal source of increased androgens would be most unlikely. 

It might be well to mention the problem of the best approach to adrenal 
exploration. There is no question that in the female, or in the male with 
hypospadias or testicular hypoplasia in whom there may be a question of 
hermaphrodism, the anterior approach to the adrenals is the proper one. 
However, it was thought by those handling this case that, in the absence 
of the foregoing factors, a one-stage bilateral lumbo-dorsal approach to the 
adrenals would be justified because of the superior visualization it affords. 
If the abdominal approach had been used, the hepatic tumor probably 
would have been discovered earlier. 

However, had the fact been established that this was true precocious 
pubertal development and had exploration been deferred, the true cause of 
this phenomenon would have remained hidden. The diagnosis of constitu- 
tional precocious puberty was considered a possibility, primarily because 
it is the most common cause of premature puberty, but it remained difficult 
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to explain the markedly elevated excretion of gonadotropin on this basis. 
A lesion of the central nervous system, resulting in an exaggerated activa- 
tion of the hypothalamic-pituitary-gonadal axis was also a distinct consid- 
eration, though not substantiated by the neurologic findings. 

Kiven after it became obvious that this symptom-complex was associated 
with the liver tumor, it was still difficult to understand the mechanism of 
the relationship. One possibility was that the liver was elaborating a sub- 
stance which in some way activated pituitary secretion of gonadotropin. 
Less likely was the possibility that the liver was failing to inactivate pitui- 
tary gonadotropin in a youngster with early activation of the hypotha- 
lamic-pituitary axis, on perhaps a constitutional basis. One other possi- 
bility was more likely, namely, that the liver tumor was a chorioepitheli- 
oma and thus was capable of secreting large amounts of gonadotropin. 
This hypothesis was eliminated by extensive study of the tumor itself, 
which seemed to be derived from hepatic cells. 

Several interesting points in this connection should be considered. 
Malignant hepatic tumors in children are somewhat different from the 
more common ones in adults. In reviews by Steiner (5) and Bigelow and 
Wright (6), are listed 95 well-documented cases found in the literature. 
There were 60 hepatic-cell tumors and 3 duct-cell tumors. Many were 
teratoid, in that the stroma showed focal accumulation of osteoid or osse- 
ous tissue and epithelial pearls. Edmondson (7) provides an interesting dis- 
cussion of these lesions in children in a recent volume of the Atlas of Tumor 
Pathology, pointing out that they differ histologically and clinically from 
those in the adult (7). They usually occur without antecedent cirrhosis 
and may be solitary or multinodular. They are more anaplastic in appear- 
ance and the component cells are smaller than in the adult. There may be 
extensive fatty change, and bile formation is usually prominent. Occa- 
sionally there is calcification of necrotic areas. When there is prominent os- 
teoid formation in the stroma, Edmondson prefers to regard them as he- 
patic mixed tumors rather than teratomas. The average duration of life in 
children with malignant tumors of the liver is four months, and about a 
third of the cases show extrahepatic metastases. He makes no note of endo- 
crine features but he mentions a rare complication of lipid and mineral 
metabolism called hepatic osteomalacia. This is thought to be due to a 
lack of bile production with inadequate absorption of vitamin D. 

Adrenal-rest tumors which arise from misplaced adrenocortical cells 
within the liver may be either adenomas or carcinomas, and 23 cases have 
been reviewed by Pendl and Scherlacher (1). These tumors have no cana- 
licular or acinar elements and there is a lack of characteristic hepatic cords. 
There is no evidence of bile ducts or secretion of bile. The component cells 
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are fairly large and are arranged like the zona fasciculata. Their cytoplasm 
is finely granular and sometimes foamy. Two tumors in Pendl’s series ex- 
hibited endocrine function. In a 17-month-old boy from whom an orange- 
sized tumor had been removed, metastases and sexual precocity developed 
five years later. Another boy aged 2 years and 9 months had virilism with 
Cushing’s disease. He had a large liver in which x-ray showed intrahepatic 
calcification. Urinary 17-ketosteroid excretion was 12.2 and 9.8 mg. per 
twenty-four hours. An adrenal-rest tumor in the liver was successfully 
resected one year later. The abnormal signs disappeared and 17-ketoster- 
oid excretion fell to 0.5 mg. per twenty-four hours. The child was well at 
the age of 5 years. 

Endocrine dysfunction in a patient with a lesion of this type is at least 
understandable, even though it apparently is rare and has been noted in 
only a small proportion of adrenal-rest tumors. Because of the distinctive 
morphologic features and the clinical picture, there is no reason to believe 
that the neoplasm in our patient represented an adrenal-rest tumor. 

Endocrine disturbance associated with true hepatoma has been men- 
tioned only once in the literature—by MacNab et al. (2). The patient was 
a boy with precocious puberty which had developed during the course of 
his illness with hepatic carcinoma; he was reported in a series of 11 children 
with primary malignant hepatic tumors. At autopsy there was moderate, 
diffuse, interstitial-cell hyperplasia, but no excess 17-ketosteroid excretion 
had been detected during life. The authors remarked that it was possible, 
‘but unproven, that the condition was related to a disturbance in metabo- 
lism of the sex hormones as a result of liver dysfunction. One gains the im- 
pression, however, that the case could represent a coincidence of unrelated 
events. There is no description of the tumor itself, beyond what has been 
mentioned here. 

Our case is of unusual interest because first of ail there was clear-cut 
evidence of an endocrine disturbance from both clinical and laboratory 
standpoints. Secondly, the tumor was almost certainly primary in the 
liver and derived from hepatic cells; assay showed a high content of gonado- 
tropin material. The possibility that the tumor contained ectopic adrenal 
tissue seems to be ruled out, as does the possibility that the hepatic tumor 
and the precocious puberty were only coincidental. Beyond this point it is 
difficult to go. It would appear that this hepatic tumor had the capacity 
to elaborate gonadotropin—a function heretofore considered to be re- 
stricted to the pituitary, the placenta, and chorionepithelioma. 
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ABSTRACT 


The case is presented of a newborn infant with ambiguous genitalia, hypo- 
spadias and undescended testes. A skin biopsy showed a low incidence of nu- 
clear sex-chromatin bodies, so the male sex was assigned and a program for 
repair of the hypospadias was initiated. At age 5, bilateral orchidopexy was 
performed. At this time the gonads were found to be ovotestes. The presence of 
oocytes in the seminiferous tubules makes the histologic findings of special 
interest. 


HE presence of oocytes in seminiferous tubules has been reported in 

immature hermaphroditic mammals (1-3) but not in humans. There- 
fore the following case is of special interest, since in this child with bilateral 
ovotestes the seminiferous tubules contained oocytes: 


CASE REPORT 


M.K., a white child aged 5 years, was first seen at the age of 2} months. At birth the 
child was thought to be a female; however, the ambiguous genitalia prompted the local 
physician to delay assignment of sex and initiate studies to determine the best possible 
clinical resolution. The pregnancy had been uncomplicated and without any hormonal 
therapy. Physical examination showed a bifid scrotum, a well developed penis with 
chordee, and a perineal urethral meatus. Routine laboratory tests and determinations 
of urinary 17-ketosteroid excretion yielded normal findings. A skin biopsy was per- 
formed at the age of 23 months; the laboratory of Dr. W. O. Nelson reported that, of 
6,000 cells counted, only 15 per cent contained the sex-chromatin body. The male sex 
was assigned, and the patient’s name was changed. During the third year of life, first 
and second stages of repair of hypospadias were successfully performed. The ‘‘testes”’ 
had been palpated in the inguinal canals at each examination. A cardiac tricuspid 
valvular deformity was surgically corrected at the age of 4 years. A year later the pa- 
tient returned for treatment of the “undescended testes.”’ 

Physical examination revealed a thin white boy whose height was 41} inches and 
weight 36 pounds. The heart and lungs were normal to auscultation and percussion. The 
blood pressure was 80/50 mm. Hg. Examination of the genitalia showed a functional 
penile urethra. A ‘‘testis’’ was palpated in each inguinal canal. Routine laboratory find- 
ings were within the normal range. A buccal mucosal smear was obtained and the in- 
cidence of nuclear sex chromatin, estimated by 2 observers, was 21 and 30 per cent. An 
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observer in another university scanned the same slides and judged the incidence to be 
at least 50 per cent. 

Chorionic gonadotropin (3000 units daily for three days) was given, and within 
seventy-two hours the left “testis” descended into the scrotum but would recede at 
times into the inguinal canal. The right did not change position. 

Bilateral scroto-inguinal exploration was performed twenty days after the adminis- 
tration of the chorionic gonadotropin. The contents of the right scrotum were delivered 
(Fig. 1). A vas deferens was palpated and an abnormal mass, assumed to be an epidid- 
ymus, was present. The bilobate gonad grossly had two different tissue components. 
A biopsy specimen was obtained. Similar structures were found in the left scrotum and 


‘ 


Fig. 1. Contents of the right scrotum 
as seen at operation. OT — ovotestis; 
E—epididymus; HS—hydrocele sac. A vas 
deferens was palpated. Comparable struc- 
tures were found in the left scrotum. 





a biopsy specimen of the left gonad was obtained. Bilateral orchidopexy with hernial 
repair was performed. . 

A 24-hour urine collection contained 0.68 mg. of 17-ketosteroids or 4.7 mg. per Gm. 
of urinary creatinine. Urinary gonadotropin was barely detectable (about 1 rat unit 
per twenty-four hours) when assayed by the ovarian response of immature female rats. 

Microscopic examination of the sections of the left gonad (Fig. 2) showed that the 
greater portion of the tissue was testis with a well formed tunica albuginea. The tunica 
was contiguous with ovarian stroma containing follicles. The seminiferous tubules are 
small, had no lumina, and contained sustentacular cells and spermatogonia. 

Microscopic examination of the sections of the right gonad (Fig. 3) showed separate 
ovarian and testicular components. In several sections, however, oocytes could be seen 
in the seminiferous tubules. Some were within small tubules located in the cortex of 
the gonad (Fig. 4B). Others were within tubules in the testicular portion (Fig. 4C). 
The cells contiguous to the oocytes varied in morphology and arrangement. Some were 
flat investing cells resembling those of the primordial follicle, others were granulosa- 
like, and still others were of the sustentacular type. 














Fig. 2. Photomicrograph of section of left ovotestis showing 
both ovarian and testicular tissue. 


Fig. 3. Photomicrograph of section of right ovotestis showing ovarian and testicular 
tissue. Lower left: oocyte within seminiferous tubule. Upper right: oocyte within less 


well-developed seminiferous tubule. 





Oocyte within follicle in the cortex of the gonad. 

. Structure in the cortex showing folliculo-tubular continuity; oocyte on the 
left, spermatogonia on the right. 

. Oocyte in seminiferous tubule without sustentacular cell response. 

. Oocyte within seminiferous tubule with granulosa-like cells adjacent to one 
side. 

Cytoplasm of oocyte with more complete inner cell-layer of granulosa-like 


appearance. 
Degenerating oocyte within seminiferous tubule with sustentacular radial 
pattern. 











~ 
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DISCUSSION 


How the oocytes arrived in the tubules is not clear, but various patterns 
of their intratubular existence can be seen in the photomicrographs (Fig. 
4). Two conditions which may tend to give rise to this phenomenon may 
be considered briefly: 1) the genetic effect of an abnormal chromosomal 
complex, and 2) the interaction between adjoining embryonic ovarian and 
testicular tissues. 

Recent studies of the chromosomal counts in Klinefelter’s syndrome 
have demonstrated the presence of an extra chromosome (4, 5). The super- 
numerary chromosome was interpreted as an X, so the patients were con- 
sidered to represent an X XY anomaly. The genetic effects of an XX chrom- 
osomal complex may influence an occasional intratubular germ cell to de- 
velop some of the characteristics of an oocyte. 

Macintyre (6) co-transplanted embryonic rat testes and ovaries to the 
kidneys of adult rats. In this environment the embryonic testis retarded 
the development of the ovary and gave rise to ovarian tubular structures 
containing oocytes. In the ovotestis of our patient the intratubular oocytes 
were more prevalent in tubules adjacent to the more typical ovarian por- 
tion. Future studies may reveal whether intratubular oocytes result from 
abnormal chromosomal constitutions or from interactions between adjoin- 
ing ovarian and testicular tissues in dysgenetic gonads. 

The oocytes having degenerative nuclei surrounded by sustentacular 
cells of the tubule are of special interest (Fig. 4F). Similar structures have 
‘been reported in sections of testes from sex chromatin-positive boys (7-9) 
and we have suggested (7) they may be oocytes. These structures have 
also been described in sections of prepubertal and adult dysgenetic testes 
(10-13). The probable sequence of degenerative changes in the oocytes 
depicted in our photomicrographs suggests that the tubular environment 
is unfavorable for prolonged existence. This may account for their pres- 
ence, at times, in young dysgenetic testes and in young ovotestes. Many 
gaps exist in our knowledge of the “‘life cycle” of intratubular oocytes in 
the human gonad and further eludication may show that “psammoma 
bodies” of the testis have their beginning as intratubular oocytes. 
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ABSTRACT 

The effects of large doses of human chorionic gonadotropin administered 
for long periods of time were studied in a case of Klinefelter’s syndrome ex- 
hibiting the Barr nuclear chromatin body as in the female. There was an evi- 
dent relationship between the histologic changes in the testes (Leydig cell 
hyperplasia and signs of active secretion) and the increase in the urinary ex- 
cretion of 17-KS and estrogens. The mammary tissue showed an increase in 
the number of ducts with papillary projections lined by multilayered hyper- 
plastic epithelium. Urinary gonadotropin excretion remained unchanged. 


INTRODUCTION 


ADDOCK and Nelson (1) in their study of the effects of human 
chorionic gonadotropin (HCG) on normal adult men observed 1) 
‘Increased production of both androgen and estrogen by functioning Leydig 
cells, 2) the development of gynecomastia, and 3) seminiferous tubular 
damage with basement membrane hyalinization and peritubular fibrosis. 
Based on this work, we decided to study the effect of large doses of HCG 
in a case of Klinefelter’s syndrome. We were interested to see whether, 
despite the high levels of endogenous gonadotropin, the testes of the pa- 
tient would be responsive to exogenous gonadotropin. While this work was 
being carried out, Leach et al. (2) published an abstract of a similar type of 
study. 
CASE REPORT 
The patient was a 26-year-old white male, complaining of progressive growth of the 
breasts for the previous nine years. He was admitted to the Hospital das Clinicas in 
November 1957. Puberty started at the age of 13. At the age of 15, he noticed pigmenta- 


tion of the breasts. His voice continued to be high-pitched until he was 17. He had 
erections without ejaculations until the age of 19, when he noticed a small amount of 


post-erection secretion. 
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At the time of admission his height was 166 cm., and weight 56 Kg. He had a eunu- 
choidal skeletal structure, the span being 163 cm., pubic symphysis to the vertex 79 
em., and sole to the pubic symphysis 87 cm. 

He had no beard, and no hair on the chest or abdomen. There was a moderate 
amount of axillary hair, but suprapubic hair was sparse with feminine distribution. The 
body configuration was feminine, with enlarged hips (96 cm.), bilateral gynecomastia and 
a chest diameter of 80 cm. He had a small phallus (8 em.) and very small, hard scrotal 
testes (1 cm. in diameter). He also had a cleft lip and palate. On rectal examination the 
prostate was small. He had never had mumps and had never been exposed to x-rays. 

Laboratory findings: Thyroidal radioiodine uptake was normal. X-ray examination 
showed closed wrist epiphyses and a normal sella. The semen did not contain any sperm 
(azoospermia). The urinary excretion of 17-ketosteroids! (average of 3 determinations) 
was 4.5 mg. per twenty-four hours. The 24-hour excretion of urinary estrogens? was in 
the normal range (between 2 and 7 rat units) and 24-hour 17-hydroxycorticosteroid® 
excretion was 9.4 mg. The urinary output of gonadotropin*t was more than 160 m.u. 
per twenty-four hours. 

On October 15, 1957, testicular biopsy (Fig. 1) showed only rare tubules, composed 
almost exclusively of Sertoli cells. There was abundant connective tissue of loose ap- 
pearance, and remnants of seminiferous tubules reduced to hyaline masses. The blood 
vessels were normal. The Leydig cells were found in poorly defined clumps, localized 
sometimes near the tubules, but otherwise in the middle of the connective tissue. The 
cells had dense, frequently pyknotic nuclei with poorly differentiated cytoplasm. Rarely, 
there were clumps with more differentiated Leydig cells. 

Breast biopsy, performed on October 31, 1957 (Fig. 2), showed abundant fat tissue 
and extensive bands of poorly cellular connective tissue. Between the bundles of the 
connective tissue were rare dilated mammary ducts lined by one or two layers of cells 
with round pyknotic and hyperchromatic nuclei and small amounts of slightly baso- 
philic cytoplasm. The basal membrane was thickened. 

In oral smears, 26 per cent of the cells showed the Barr nuclear chromatin body. In 
blood smears, 8 per cent of the polymorphonuclear leukocytes showed the characteristic 
drumstick. ‘ 

The finding of a moderate degree of eunuchoidism, bilateral gynecomastia, elevated 
urinary gonadotropin, and atrophic testes with hyalinization of the seminiferous tubules 
and relatively well preserved Leydig cells in clumps, made us consider this case as one 
similar to those described by Klinefelter, Reifenstein and Albright (7). 

Therapy. An initial seven-day course of human chorionic gonadotropin (HCG- 
Pregnyl)® in a dosage of 1000 units daily, starting on December 15, 1957, did not pro- 
duce any significant change in the excretion of 17-ketosteroids or estrogen. On February 
11, 1958, a second course was started in a dosage of 4500 units three times weekly 
intramuscularly, for a two-month period. The 24-hour excretion of urinary 17-keto- 


1 Method of Drekter et al. (3), normal values for adult males, 9-20 mg. per twenty- 


four hours. 
2 Method of Allen and Doisy (4), modified; normal values for adult males, 2-6 rat 


units per twenty-four hours. 
3’ Method of Butt, Kornel and Morris (5); normal values for adult men, 6-14 mg. 


per twenty-four hours. 
4 Method of Klinefelter, Albright and Griswold (6); normal values for adult males, 


6-20 units per twenty-four hours. 
5 Organon Laboratories. 











Fig. 1. Histologic section showing structure of testis before chorionic gonadotropin 
therapy. Above—low-power view demonstrating rare seminiferous tubules, remnants of 
tubules reduced to hyaline masses, and clumps of Leydig cells. Below—high-power view 
of outlined area. There are clumps of Leydig cells with poorly defined borders. The 
nuclei are pyknotic. (H.E., 500.) 
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steroids increased from 3.0 mg. to 7.2 mg. after one month of treatment. Thereafter 
excretion rose to 9.5 mg. in the sixth week. One month after the end of therapy the 
17-ketosteroid output fell to 3.8 mg. per twenty-four hours. Urinary estrogen excretion 
rose to more than 18 and less than 36 rat units after two weeks of HCG treatment, and 
fell to more than 7 and less than 13 rat units after one month of therapy. By the end 
of this course, the estrogen output had fallen to levels slightly above normal. 

During and after gonadotropin therapy, the patient reported an increase in the 
number of erections, improved strength, and a feeling of well being. The gynecomastie 
increased without hypersensitivity of the nipples or hyperpigmentation of the areolaa. 





Fig. 2. Histologic section from breast biopsy specimen, before chorionic gonadotropin 
therapy, showing 2 dilated mammary ducts surrounded by dense connective tissue. 
The epithelial cells have round pyknotic and hyperchromatic nuclei. (H.E., 500.) 


Previously scanty pubic hair became relatively abundant. Telangiectasia appeared, 
particularly in the lower extremities (Fig. 3). There was an increase in body weight 
and in the adipose tissue around the hips. 

At the end of the second course of HCG, testicular biopsy (April 14, 1958) showed 
the same general appearance as the first one, except that the Leydig cells were in larger 
clumps, with big nuclei containing loose chromatin, a prominent nucleolus and abun- 
dant well differentiated cytoplasm—cytologic signs of active secretion (Fig. 4). Among 
the cells, large capillaries were present. The nuclei of the Sertoli cells also looked more 
active. There were no other apparent histologic changes in the seminiferous tubules. 

A second breast biopsy on April 24, 1958 (Fig. 5) showed connective tissue with loose 
bundles separated by edema. In the mammary ducts similar to those of the previous 
biopsy the epithelium was composed of cubic cells with round nuclei and more clearly 
colored cytoplasm with small vacuoles. In some of the ducts the hyperplastic epithelium 
formed small projections extending into the luminae. The general appearance was that 
of a hyperplastic breast, compared to the first biopsy. 
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One month after the end of the second course of HCG, in order to study the patient’s 
adrenocortical function, an intravenous ACTH test was performed 25 mg. of ACTH in 
500 cc. of 5 per cent glucose solution injected intravenously over a period of eight 
hours on two successive days. The number of eosinophils decreased by 80 per cent. 
The 24-hour output of 17-ketosteroids increased from 3.9 mg. to 9.1 mg. on the first 
day and to 12.0 mg. on the second day, while that of 17-hydroxycorticosteroids in- 
creased from 9.4 mg. to 24.4 mg. on the first day and to 33.5 mg. on the second day. This 
constitutes a normal adrenal response (8). 

Two weeks later, an adrenal depression test was carried out, using 10 mg. of 9-alpha- 


~ Fig. 3. Telangiectasia of the lower ex- 
tremities, after the second course of 
chorionic gonadotropin (4500 units three 
times weekly for two months). 





ee 


fluorohydrocortisone per day for four days. From the baseline 24-hour excretion of 4.6 
mg., urinary 17-ketosteroids fell to 1.6 mg. on the third day and to 1.0 mg. on the 
fourth day. The 17-hydroxycorticoids were not determined. 

One week after the fluorohydrocortisone test, i.¢e., on June 9, 1958, a third course of 
HCG was started in a dosage of 4500 units three times weekly. There was an increase 
in the excretion of 17-ketosteroids to 13.5 mg. per twenty-four hours. 

One month later a new adrenal depression test with 9-alpha-fluororohydrocortisone 
(10 mg. per day for four days) was made, while HCG was still being given. On the third 
and fourth days the 24-hour urinary 17-ketosteroids were respectively 3.2 and 2.6 mg. 
compared to the baseline level of 10.2 mg. before the test. The 24-hour excretion of 
17-hydroxycorticoids fell from 6.6 mg. to 1.2 mg. on the last day of the depression test. 

Two and three months later, with continuing HCG therapy, the urinary 17-keto- 
steroids were 8.3 and 11.6 mg. per twenty-four hours, respectively. 

In the fourth month of treatment, because of the great increase in size of the breasts 
(Fig. 6), bilateral mastectomy was performed. Pathologic examination showed an in- 
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Fia. 4, Histologic section showing structure of testis after second course of chorionic 
gonadotropin. Above—low-power view, in which may be seen a large clump of Leydig 
cells with an expansive appearance, suggesting growth. On the right are some seminif- 
erous tubules. Below—high-power view of the clump of Leydig cells, in which there are 
signs of active secretion. (H.E., 500.) 
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Fig. 5. Histologic section from breast biopsy specimen, after the second course of 
chorionic gonadotropin. The hyperplastic epithelium of the mammary ducts forms 
projections extending into the luminae. (H.E., 500.) 


_crease in ductal epithelium with evident hyperplasia in relation to the picture in pre- 
vious biopsies. The interstitial edema noticed in the second biopsy was not so prominent, 
though the connective tissue had a loose appearance (Fig. 7). Because. of the exag- 
gerated epithelial hyperplasia seen in microscopic examination of the excised breast 
tissue, hormonal therapy was ended. At that time, pubic hair had increased considerably 


DISCUSSION 


After two weeks of the second course of HCG, urinary estrogens rose 
and subsequently diminished to values slightly above normal while HCG 
therapy was continued. This increase of estrogen excretion was of the same 
degree as that previously reported by Maddock and Nelson (1) for normal 
subjects, in whom urinary estrogens rose to levels from five to sixteen 
times greater than pretreatment values, the first elevation being noticed 
from the first to the twenty-second day of therapy. In our patient, an 
increase in urinary 17-ketosteroid excretion was also observed, reaching 
three times the pretreatment levels in two months, a time when urinary 
estrogens were already decreased to levels slightly above normal. This dis- 
crepancy has also been noted by Maddock and Nelson (1). 

The increase in hormone excretion induced by HCG was accompanied 
by cytologic changes in the testes (Fig. 4). The number of Leydig cells was 
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Fia. 6. Enlargement of the breasts after three months of the third course of 
chorionic gonadotropin. Note the vascular engorgement. 


substantially increased, and there were changes suggestive of enhanced 
secretion, viz, large nuclei with more delicate chromatin, and abundant, 
well differentiated cytoplasm compared to the initial condition (Fig. 1) 
in which the dark-staining nuclei were hyperchromatic and pyknotic. 

The peripheral effects of increased estrogen production were clearly ob- 
served in 1) the breast biopsy specimen (Fig. 5) in which the epithelium of 
the ducts was hyperplastic and showed the characteristic papillary projec- 
tions associated with estrogenic action, and 2) the telangiectasia in the 
extremities. The increase in the number of Leydig cells, the.breast changes 
and the elevated urinary estrogen levels are highly suggestive that HCG 
therapy induced the hyperplasia of the Leydig cells and enhanced their 
function, as observed by Maddock and Nelson (1) in normal controls. That 
this also is possible in Klinefelter’s syndrome, was confirmed by Leach 
et al. (2), who noticed that in this type of patient there was an increase of 
urinary estrogens to at least twice the pretreatment levels during pro- 
longed treatment with 5000 units of HCG three times weekly. There is 
no mention of histologic data in their abstract. 

Considering the low 17-ketosteroid excretion in our case, despite other 
similar low levels observed in Klinefelter’s syndrome (9, 10), we decided 
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Fig. 7. Histologic section of breast tissue obtained at mastectomy, showing a mam- 
mary duct lined by multilayered hyperplastic epithelium which sends papillary pro- 
jections into the lumen. (H.E., 500.) 


to study the patient’s adrenal function. An intravenous ACTH test was 
performed on two successive days. The urinary 17-ketosteroid and hy- 
droxycorticoid levels increased in the normal manner (8). Therefore adrenal 
insufficiency in the classic concept was discarded. 

Hypopituitarism could also be ruled out, not only because of the base- 
line 17-hydroxycorticosteroid excretion of 9.4 mg. per twenty-four hours, 
but also because of the brisk response on the first day of the ACTH test— 
unless one were to assume a specific lack of an hypothetic 17-ketogenic 
steroid-stimulating hormone. 

In order to study the adrenal and testicular components of the 17- 
ketosteroid excretion, our patient received 10 mg., of 9-alpha-fluorohydro- 
cortisone daily for four days. This amount is known to depress the adrenal 
cortex completely in the majority of patients. The 24-hour excretion of 17- 
ketosteroids fell from 4.6 mg. to 1.0 mg., suggesting that the testicular 
component in this case would be at maximum of 1 mg. per twenty-four 
hours, excluding the amount that probably could be derived from the 
exogenous steroid. If a depression test had been carried out before starting 
HCG, perhaps we could have obtained lower post-trial levels. 
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A second test with fluorohydrocortisone was performed while maintain- 
ing the patient with HCG in the same doses as previously. The levels of 
17-ketosteroids in the urine fell to 3.2 mg. and 2.6 mg. per twenty-four 
hours, from a baseline of 10 mg. This could account for an improved pro- 
duction of steroids by the Leydig cells with continued stimulation, as sug- 
gested by the histologic (Fig. 4) and clinical findings. Notwithstanding, 
we cannot minimize the sharp fall in 17-ketosteroid excretion, which con- 
stitutes evidence of an HCG effect on the adrenal cortex. As to the low 
basal output of 17-ketosteroids in our patient and in others with Kline- 
felter’s syndrome, on the basis of our knowledge of the involutional and 
degenerative changes previously described (11-16) in the testes, it could 
be presumed that the 17-ketosteroids are secreted perhaps exclusively by 
the adrenals. The normal urinary estrogen levels would not support this 
suggestion, but it is now fairly clear that the adrenal cortex is also a source 
of estrogen in man (17). 

In men lacking testes, Maddock and Nelson (1) did not sdiewiine an in- 
crease in estrogen excretion after the administration of HCG. In hypo- 
gonadotropic eunuchoids receiving HCG for three or more months, Mad- 
dock et al. (18) found that the rise in 17-ketosteroid excretion never ex- 
ceeded normal values, whereas estrogen excretion increased to several 
times normal levels. They considered that estrogen excretion was the more 
reliable indicator of Leydig-cell function. Jayle et al. (19) studied the spe- 
cificity of the Leydig-cell response to HCG, and suggested a rapid test for 
testicular interstitial-cell function, using 30,000 1.u. of HCG in three days. 
Decio (20) attributed to adrenocortical stimulation the rise of estrogenic 
substances and 17-ketosteroids in the urine following a single injection of 
either HCG or pregnant mare’s serum gonadotropin into surgically cas- 
trated women. Jayle et al. (19) also noted a small but significant adrenal 
response to HCG. Hibbitt e¢ al. (21) in a recent study compared the tes- 
ticular and adrenal responses to the slow intravenous administration of 
HCG, and showed that this hormone does not stimulate the adrenal cor- 
tex. 

As to the mammary response (Figs. 2, 5 and 7), it is known that the 
breast enlargement seen in the normal male at puberty is also present in 
Klinefelter’s syndrome. In the latter, the increase is slow and continues 
for a period of several years (7); then the condition becomes stationary. 
Whatever may be the mechanism for the breast enlargement noted at 
puberty, the paradox of the lack of involution in Klinefelter’s syndrome 
might be explained by the potentiality of the glandular tissue in an indi- 
vidual with female nuclear sex and feminine distribution of fat and body 
hair. The response of the mammary tissue might be considered as a sec- 
ondary sex characteristic in a person who is a “‘pseudomale.’ 
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The continuous administration of HCG induced at first (Fig. 5) prolif- 
eration of the epithelium of the mammary ducts, with papillary projec- 
tions into the luminae, and then (Fig. 7) an increase in the number of ducts 
lined by multilayered hyperplastic epithelium forming papillary projec- 
tions. These changes occurred in a patient who, although presenting initial 
urinary estrogen levels that might be considered high in relation to the 
extremely low 17-ketosteroid excretion, did not present histologic signs of 
hyperestrinism. 

Two months after the end of HCG therapy, urinary gonadotropin was 
assayed. The excretion of gonadotropin remained as high as before. Be- 
cause of incomplete Leydig-cell failure as well as germinal-cell failure, our 
case apparently represents the ‘‘severe type’”’ of peritubular fibrosis, ac- 
cording to the classification of Heller et al. (22). Admitting that the Leydig 
cells were stimulated by HCG, the unchanged levels of gonadotropin in 
the urine after therapy point to the importance of the role of the testicular 
tubular epithelium (23) in depressing the hypophysis. Inhibition of gonad- 
otropin cannot be expected in these cases if it depends upon the tubular 
epithelium. | 

If we consider the Leydig cells as the chief factor in governing pituitary 
gonadotropin function, then it would seem that the androgens produced 
by the testis even after stimulation are insufficient to inhibit the produc- 
tion of gonadotropin, or that the products of their metabolic transforma- 
tion into estrogen-like substances inhibitory to the hypophysis are de- 
ficient, quantitatively or qualitatively (24-26). 
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Letters to the Editor 


URINARY 17-KETOSTEROIDS IN CASTRATED 
vs. NONCASTRATED MEN 


To THE EpITor: 


In the November 1959 issue of this journal, Furman and Howard call 
attention to their work, reference to which was unintentionally omitted in 
the article by Hamilton, Bunch and Mestler in the May 1959 issue. Both 
L. D. Bunch and I were aware that Furman and associates were studying 
lipids but we were unaware of their concomitant investigation of 17-KS. 
The article of Furman et al. appeared in a journal which is not the usual 
recipient of studies on urinary steroids. Since it was published after com- 
pletion of the first drafts of our manuscript, it continued to escape our at- 
tention until Drs. Furman and Howard wrote concerning the omission. 
Imagawa, who has worked with us and published with Furman’s group, 
had moved to California before our present study was begun. Perhaps the 
unintended omission of a reference may seem more commonplace if it be 
noted that Furman et al. in their article, which dealt chiefly with blood 
lipids, also omitted citation of an earlier study by McCullagh and Renshaw 
(1) who reported elevated serum cholesterol levels in some eunuchs. 

The November Letter to the Editor by Furman and Howard em- 
phasizes similarities, but not the considerable differences between their 
work and ours in sphere of interest, methodology, comprehensiveness and 
the conclusions that were drawn. 

As regards methodology, we relied upon urines collected’ for twenty-four 
consecutive hours on from two to seven occasions, whereas in their work 
“overnight urine specimens were collected whenever possible.” 

We employed a larger series of inmates (52 eunuchs and 31 intact con- 
trols vs. their use of 24 eunuchs and 19 intact controls), which aided in the 
statistical analysis. For example, point 4 in Furman and Howard’s letter 
suggests that their data duplicated to some extent our finding that neither 
17-KS nor 17-OH-CS values were related to age at castration or duration 
of the castrate state. Actually, they studied only 17-KS, and this with no 
reference to the duration of the castrate state; moreover, they provided no 
statistically reliable evidence with regard to the effects of age at the time 
of castration. Nowhere in their paper do they present steroid values cor- 
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rected for differences in body.weight or for diurnal variations, although 
this is known to be important (2). 

With regard to point 2, the two groups of investigators reached. opposite 
and not similar conclusions. We stated (this journal, May 1959, p. 535) that 
‘‘Mean values for 17-KS tended to be lower in castrated than in intact men, 
and were markedly so when calculated per Kg. of body weight.”’ Even the 
absolute values for 17-KS tended (P=.05) to be lower in eunuchs than in 
the intact men. When calculated with reference to body weight (7.e., as 
mg. of 17-KS per Kg. of weight), the difference between castrated and in- 
tact men was highly significant (P=.005). Furman et al. concluded in the 
summary of their article in Circulation (vol. 17, p. 1084) that ‘““The 17- 
ketosteroid excretion per 24 hours did not differ significantly between the 
2 groups.” Their article implies ambivalence of attitude, however, and a 
curious idea about the supposed androgenicity of the precursors of extra- 
testicularly-produced 17-KS: ‘‘The lower levels of urinary 17-ketosteroids 
in eunuchs are obviously a consequence of castration, although the dif- 
ference in 17-ketosteroid excretion between the two groups is quantita- 
tively slight, presumably because of increased adrenal androgen synthesis 
in the eunuch” (p. 1082). 

With regard to point 3 in the letter by Furman and Howard, there is 
also a difference in evaluation of the decrease in 17-KS with aging. The 
decline in absolute values for 17-KS was of borderline significance (P = .03) 
in our rather large series of castrated men (including 10 eunuchs over 46 
years of age as contrasted with but 4 in Furman’s study). Moreover, in 
Furman’s study there was no decrease but, if anything, a slight increase in 
values between the 21-30 and the 31—50 year-old groups, in contrast to the 
decline which we noted in middle age: 

Mean 17-KS 


Age ; 
roup excretion 
g (mg./24 hrs.) 
Furman et al. (21-30 9.4 
(31-50 9.7 
Hamilton, Bunch & Mestler (21-29 16.0 
(30-49 12.6 


Their conclusion, that titers of 17-KS decrease with aging, is in accord 
with the progressive decrements observed in their intact series. They do 
not specify that the decline applies to eunuchs. Indeed, their single 
sentence in this regard mentions that a similar phenomenon was described 
by Venning and Kasmin. The studies of Venning and Kasmin refer, not to 
castrated, but to intact. men. In fact, results of statistical examination of 
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the data of Furman and colleagues strongly suggest that their values were 

not significantly less (P, approximately .13) in eunuchs over 51 years of 

age than in younger eunuchs. 

There were other differences in procedure. It seemed important to us to 
use two control groups, one consisting of intact males who were feeble- 
minded and the other consisting of intact males with normal mentality. 
There is danger in the application to mentally normal men of values ob- 
tained by extrapolation of differences between castrated and intact men 
when both latter groups are feeble-minded. Feeble-minded men who are 
not castrated tend to manifest remarkably poor growth of secondary sex 
characteristics, e.g., the beard (3). Therefore, it seems vital to appraise the 
effects of feeble-mindedness, which was a factor in the eunuchs studied by 
us. 

In brief, we find that there is considerable divergence between the find- 
ings and conclusions of the two groups of investigators. 

James B. HAMILTON 
LeitHa D. BuNcH 
YORDON Ii. MESTLER 

College of Medicine, 

State University of New York, 

Downstate Medical Center, 

450 Clarkson Avenue, 

Brooklyn 3, N.Y., 

June 20, 1959 
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HYDROCORTISONE ACETATE, A LONG-ACTING 
CORTICOID vs. HYDROCORTISONE, A 
SHORT-ACTING CORTICOID 


To THE EpiTor: 


In the diagnosis and treatment of diseases, various moieties may acquire 
undeserved reputations either for lack of efficacy or for efficacy, because of 
failure to use the correct agent or to use it correctly. A particularly glaring 
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example of this occurs in the February issue of this Journal (Schneeburg 
et al., J. Clin. Endocrinol. & Metab. 19: 203, 1959). In this article we 
were quoted as treating patients with intermittent injections of hydro- 
cortisone rather than hydrocortisone acetate, which we have recommended 
employing. Unfortunately, not only were we quoted as using hydrocorti- 
sone, but the authors employed hydrocortisone rather than hydrocortisone 
acetate and found it ineffective. We have checked the lot number with 
Merck and the material that Schneeburg et al. employed is indeed hydro- 
cortisone. These authors therefore have again confirmed the previously 
recognized fact that hydrocortisone is not a long-acting corticoid. 

Hydrocortisone acetate has continued to be, in our hands, an effective 
long-acting corticoid when given in a dosage of 250 milligrams intramuscu- 
larly every second week. All the patients in our original report (Segaloff, 
A.; Gordon, D., and Horwitt, B. N.: J.A.M.A. 157: 1479, 1955) still are 
satisfactorily controlled by this regimen. We have many additional pa- 
tients who are receiving such therapy, including some with either spontane- 
ous or iatrogenic Addison’s disease. 

- This brings to mind an old folktale that sheep and goats look alike super- 
ficially but on closer comparison one reaches the inevitable conclusion that 
sheep and goats are different. 

ALBERT SEGALOFF, M.D. 
Alton Ochsner Medical Foundation, 
Tulane University School of Medicine, 
. New Orleans, La., 
July 10, 1959 


THE ROLE OF POTASSIUM IN THE NATRIURETIC 
RESPONSE TO A STEROIDAL LACTONE (SC-9420) 


To THE EpIToR: 


The steroidal spirolactone compounds, by virtue of producing sodium 
diuresis and either no change or a decrease in urinary potassium in pa- 
tients exhibiting increased aldosterone secretion (1, 2), have been de- 
scribed as aldosterone antagonists. The occurrence of increased urinary 
aldosterone secretion in cases of cirrhosis with ascites has led to the use of 
these compounds in such patients. 

In the course of an investigation of the effect of 3-(3 keto-7-thioacetoxy- 
176-hydroxy-4-androsten-17a-yl) propanoic acid lactone, or (SC-9420),! 
in cirrhotic patients with ascites we observed a relationship between po- 
tassium intake and natriuretic response which may bear upon the inter- 





1 Kindly supplied by G. D. Searle and Co., Chicago, Illinois. 
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pretation of results obtained during the use of this group of compounds. 

To patients receiving SC-9420 in dosages of 100 mg. orally every six 
hours while ingesting low-sodium diets, we administered potassium chlo- 
ride supplements providing 78 mEq. of potassium daily in addition to 
dietary potassium which was estimated to be 60-80 mEq. per day. This re- 
sulted in a marked rise in urinary sodium excretion (Fig. 1), which de- 
creased with subsequent withdrawal of potassium despite continued ad- 
ministration of the spirolactone. Associated with the natriuresis there was 
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a fall in serum sodium concentration, and serum potassium concentration 
rose following potassium supplementation. These observations have been 
corroborated in 4 patients. In a later study using potassium acetate, bi- 
carbonate and citrate? orally, similar natriuretic enhancement occurred, 
indicating that this effect was specifically epiearuanen with sdeaisbntsatien 
of potassium. 

In further studies, after a period of low sodium and normal potassium 
diet while receiving SC-9420, 2 patients with cirrhosis and ascites were 
given a controlled potassium-restricted diet containing 15 mEq. of sodium 
and 24 mEq. of potassium daily. After four days of this regimen, potassium 
chloride supplements were given. Sodium excretion decreased during the 


2 Potassium Triplex kindly supplied by Eli Lilly & Co., Indianapolis, Indiana. 
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- period of low potassium intake and returned to control levels during po- 
tassium supplementation (Fig. 2). As expected, urinary potassium excre- 
tion decreased during potassium restriction and increased following supple- 
mentation. Although the serum sodium level in these patients showed 
equivocal changes, the serum potassium level, which was only slightly 
lowered during potassium restriction, rose following potassium replace- 
ment. 

In the spirolactone-treated patients who were given potassium supple- 
ments while ingesting normal potassium diets, weight loss generally was 
more rapid during the period of potassium loading. In 2 patients so studied, 
the natriuretic effect was not seen when potassium was administered with- 
out SC-9420. 

From our initial studies we have concluded that the natriuretic effects 
of the spirolactone, SC-9420, are enhanced by potassium supplementation 
and are decreased by a low potassium intake. The mechanism of this action 
is unknown. Wilder et al. (3) reported that administration of potassium to 
patients with adrenocortical insufficiency caused an increased excretion 
of urinary sodium and chloride. It may be theorized that the aldosterone 
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antagonist, in the dosage used, produces a deficiency of aldosterone similar 
to that seen in Addison’s disease. 

As originally reported by Von Bunge and confirmed by Gamble (4), a 
large increase in potassium intake in a normal person causes a loss of 
sodium from the body approximately equivalent to the amount of potas- 
sium retained. Even though we used potassium supplements similar to 
those employed by Gamble, natriuresis was noted only while these cirrhotic 
patients were also receiving spirolactone. Administration of the aldosterone 
antagonist may, therefore, induce a return to a more normal state wherein 
the effect of potassium loading can become evident. 

Laragh and Stoerk (5) reported that potassium loading is a potent stim- 
ulus to aldosterone secretion if it results in a simultaneous elevation of 
serum potassium concentration. Since it has been shown with other spiro- 
lactones that these compounds exert no effect in the absence of aldoster- 
one, it is possible that the natriuretic action which we have observed is the 
result of greater response to antagonist by virtue of increased levels of cir- 
culating aldosterone. 

These findings may be of value in interpreting the results obtained by 
others. The failure of SC-9420 to cause natriuresis in certain patients 
may have been due to a low or insufficient intake of potassium. In addition, 
since the effects of this spirolactone seem to be enhanced by a high intake 
and depressed by a low intake of potassium, the use of potassium supple- 
mentation with spirolactone therapy may allow effective use of these com- 
pounds in smaller doses. No study of this effect with the use of other ster- 
oidal lactone compounds has been attempted to date. 

In view of the slight increase in serum potassium levels during brief pe- 
riods of potassium supplementation while the patients were receiving 
SC-9420, the possibility of initiating potassium intoxication with this 
regimen should be borne in mind. Frequent determinations of serum potas- 
sium concentration should, therefore, be made during a eenerintes 
period until this point is cxtabliched. ‘ 

In summary, the role of potassium intake in the natriuretic response to 
the steroidal lactone, SC-9420, has been studied. In patients with cirrho- 
sis and ascites, urinary sodium excretion appears to be increased by potas- 
sium supplementation and decreased by restriction of dietary potassium. 

FrepDERIc F. Taytor, M.D. 
WituiaM W. Fatoon, M.D. 


Department of Medicine, 
College of Medicine, 

State University of New York, 
Syracuse 10, N.Y., 

July 20, 1959 
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The Endocrine Society 
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THE 1960 ANNUAL MEETING 


The Forty-Second Annual Meeting of The Endocrine Society will be 
held in the Eden Roc Hotel, Miami Beach, Florida, Thursday, Friday and 
Saturday, June 9, 10 and 11, 1960. 

The Chairman of, Local Arrangements is Dr. Kenneth Savard. 

Scientific Sessions will be held from 9:00 a.m. to 5:00 p.m. daily and in 
addition there will be simultaneous afternoon sessions. The annual dinner 
is scheduled for Friday, June 10, at 7:30 p.m. preceded by cocktails at 
6:30 P.M. 

All members are urged to make their hotel reservations immediately. 
The Eden Roe will hold 250 bedrooms and the adjoining hotels, the Mont- 
martre Hotel and Lucerne Hotel, will hold 75 rooms each for members until 
May 1, 1960, after which time the hotel will not guarantee further reserva- 
tions. Therefore it is imperative that you make your reservations early, 
directly with the hotel, advising them of time and date of arrival and 
departure. If you plan on remaining through June 12 for the American 
Medical Association and other meetings, it is imperative that your reserva- 
tion be made from June 12 on, directly through the A.M.A. Housing 
Bureau, c/o Miami Beach Convention Bureau, 1700 Washington Avenue, 
Miami Beach, Florida, since no reservation beyond June 12 can be accepted 
directly by the hotels. Make your reservations early and avoid disappoint- 
ment. Hotel reservation card will be mailed to members shortly after 
January 1, 1960. 

Final program, membership card and advance registration forms will 
be sent on May 1, 1960 to members whose current dues have been paid. 

Those wishing to present papers, which will be strictly limited to ten 
minutes, should send an original and 4 copies of the title and abstract to 
the Vice-President, Dr. Robert H. Williams, University of Washington 
School of Medicine, Seattle 5, Washington, not later than February 16, 
1960. It is imperative that the abstracts be informative and complete with 
results and conclusions—not a statement that these will be presented at the 
meeting—in order that they may be of reference value and suitable for 
printing in the program. The reading and processing of approximately 200 
abstracts submitted each year and compiling of the program from these 
involves a tremendous amount of time and effort on the part of the 
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Program Committee. THE COUNCIL REQUESTS THAT AUTHORS 
ADHERE STRICTLY TO THE FOLLOWING RULES WHEN SUB- 
MITTING ABSTRACTS; OTHERWISE THEY CANNOT BE CON- 
SIDERED: 


1. 


IT IS ASSUMED THAT ABSTRACTS SUBMITTED FOR THIS 
PROGRAM HAVE NOT AND WILL NOT BE SUBMITTED 
ELSEWHERE. 


. Abstracts may not exceed 200 words, or equivalent space, exclusive 


of title. No footnotes or acknowledgments to sponsors can be pub- 

lished. References, if used, must be placed in the body of the text. 

The abstract should consist of a single paragraph, if possible. Struc- 

tural chemical formula cannot be used. 

The title heading must be arranged as follows: 

Line 1. Title, not to exceed 15 words; 

Line 2. Author/s. The name of each nonmember-author collaborating 
with member-authors is to be followed by the phrase ‘‘(by 
invitation).’’ Names of nonmembers who are introduced, 7.e., 
who are not collaborators with member-authors, are to be 
followed by the phrase ‘(introduced by... ).’’ The prin- 
cipal degree, e.g., M.D., of each author should be written 
after his name. 

Line 3. Institution of origin and city in which institution is located. 


. Authors who wish receipt of their abstracts acknowledged should 


enclose self-addressed post card with the title of the abstract noted 
thereon. 

Authors are also to enclose 3 X 5 inch filing cards, one for each author, 
giving his name and initials in the upper right-hand corner, and the 
complete title of the abstract. with all the authors listed in the center 
of the card. There should be a second card enclosed listing the title, 
all authors, and the mailing address of the senior author. This is 
necessary for indexing. Senior authors will be notified of the accept- 
ance of their papers for the final program. 


. The body of the abstract, typed double space, should follow the head- 


ing. The original copy should be on bond paper. The original and 4 
copies should be forwarded to Dr. Williams. 


. Abstracts should be letter perfect, since there will be no opportunity 


for proof reading by the authors, 
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THE 1960 AWARDS 


The selection of the recipients of the awards of The Endocrine Society 
is made by a Committee appointed by Council of the Society. These 
awards and fellowships carry no obligation by the recipient to the Society 
or to the donors. 


FRED CONRAD KOCH AWARD 


In 1957 a substantial legacy was bequeathed to the Society by the late 
Elizabeth Koch for the purpose of establishing the Fred Conrad Koch 
Memorial Fund in memory of her late husband, Distinguished Service 
Professor of Physiological Chemistry at the University of Chicago and 
pioneer in the isolation of the androgens. This is the highest honor of The 
Endocrine Society and is represented by a medal known as the Koch 
Medal of The Endocrine Society. The medal, as well as an honorarium of 
$3,500, is to be given annually to an individual for work of special distinc- 
tion in endocrinology. The recipient shall be chosen from nominations 
presented by members of the Society and is limited to citizens of the 
United States and Canada. 

This Award was first presented in 1959, to Dr. W. W. Swingle. The Koch 
Medal has replaced the Medal of The Endocrine Society which was es- 
tablished in 1954 and presented to Dr. Carl R. Moore in 1955, Dr. Fred- 
erick L. Hisaw in 1956, Dr. Joseph C. Aub in 1957 and Dr. I. L. Chaikoff 
in 1958. The Medal of the Endocrine Society replaced the E. R. Squibb 
Award which was formerly the highest honor bestowed by the Society. 
Past recipients of the Squibb Award were Dr. George W. Corner in 1940, 
Dr. Philip E. Smith in 1941, Dr. Fred C. Koch in 1942, (no award in 1943), 
Dr. E. A. Doisy in 1944, Dr. E. C. Kendall in 1945, Dr. Carl G. Hartman 
in 1946, Drs. Carl F. and Gerty T. Cori in 1947, Dr. Fuller Albright in 
1948, Dr. Herbert M. Evans in 1949, Dr. C. N. H. Long in 1950, Dr. J B. 
Collip in 1951, Dr. James H. Means in 1952 and Dr. David‘ Marine in 1953. 


THE CIBA AWARD 


The Ciba Award, to recognize the meritorious.accomplishments of an 
investigator not more than 35 years of age in the field of clinical or pre- 
clinical endocrinology, was established in 1942, but no recipient was se- 
lected in 1942 or 1943. In 1944 the Award was presented to Dr. E. B. 
Astwood; 1945—Dr. Jane A. Russell; 1946—Dr. Martin M. Hoffman; 
1947—Dr. Choh Hao Li; 1948—Dr. Carl Heller; 1949—Dr. George Sayers; 
1950—Dr. Osear M. Hechter; 1951—Dr. Albert Segaloff; 1952—Dr. 
Seymour Lieberman; 1953—Dr. Sidney Roberts and Dr. Clara Szego (Mrs. 
Roberts) ; 1954—Dr. Isadore M. Rosenberg; 1955—Dr. Jack Gross; 1956— 
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Dr. Alfred M. Bongiovanni; 1957—Dr. Nicholas 8. Halmi; 1958—Dr. 
Monte A. Greer; 1959—Dr. Gordon L. Farrell. Prior to 1952 the Award 
was $1,200. It has now been increased to $2,500. 


THE AYERST AND THE SQUIBB FELLOWSHIPS 


The Ayerst Fellowship was established in 1947 and the Squibb Fellow- 
ship in 1956. They are designed to assist men or women of exceptional 
promise in furthering their advancement towards a career in endocrinology. 
Each Fellowship is awarded on alternate years and the stipend, which will 
not exceed $5,000, may be divided into two Fellowships in varying amounts 
in accordance with the qualifications of the appointees. Individuals pos- 
sessing the M.D. or Ph.D. degree, or candidates for either of these degrees, 
are eligible for appointment. 

Applicants must submit the following information: 

1. Evidence of scientific ability as attested by studies completed or in 

progress. 

2. Recommendations from individuals familiar with the candidate and 
his work. 

3. A proposed program of study. 

4. Acceptance of the individual by the head of the department in which 
the Fellowship will be held. 

5. A statement that he or she will serve full time if awarded a Fellow- 
ship. A small amount of time (10 to 15 per cent) may be spent in 
course work or participation in teaching, the latter purely on a volun- 
tary basis. 


THE UPJOHN SCHOLAR OF THE ENDOCRINE SOCIETY 


The Council of The Endocrine Society has established a category of 
Scholars. A grant has been made available through the generosity of the 
Upjohn Company, and will be awarded to an established investigator or 
teacher in the field of endocrinology who wishes to extend the opportunities 
for work either in this country or abroad. 

The award will not exceed $2,500 annually and will be granted on the 
hasis of proposals submitted by the applicant. Such applications should 
include the estimated financial needs. The funds may be used for travel, 
maintenance and other expenses. 


Nominations 


Nominations for the Fred Conrad Koch Award, the Ciba Award, and 
the Ayerst and the Squibb Fellowships may be made by any member of 
The Endocrine Society. They should be submitted on forms which may be 
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obtained from the Office of ‘the Secretary, 1200 North Walker Street, 
Oklahoma City 3, Oklahoma. Completed nominations should be returned 
to the Secretary not later than October 15 each year. 

Proposals for appointments as a Scholar of The Endocrine Society should 
be made in writing by the individual, and addressed to the Secretary of 
the Society. They should be submitted by October 15 each year. 


FIRST INTERNATIONAL CONGRESS 
OF ENDOCRINOLOGY. 


The First International Congress of Eocecrineey will be held in Copen- 
hagen, Denmark, July 18-23, 1960. 

United States members of the International Executive Committee are 
Dr. Warren O. Nelson and Dr. Leo T. Samuels, Dr. Gregory Pincus is 
Chairman of the Program Committee. The tentative program consists of 
ten symposia covering the general field of endocrinology plus round-table 
discussions and a number of submitted papers. Those desiring to submit 
papers should immediately contact Dr. Gregory Pincus, Worcester Foun- 
dation, Shrewsbury, Massachusetts. There will be a number of interesting 
scientific and technical exhibits. : 

In order to facilitate travel arrangements to the Copenhagen Conven- 
tion, the Council of The Endocrine Society at its San Francisco meeting 
designated THOMAS COOK & SON as our authorized travel,agents. They 
will in turn offer especially designed All Expense Paid Tours to Europe, in- 
cluding hotel reservations for the convention, as well as offering independ- 
ent itineraries for any of our members who desire to travel separately by 
air or by steamship. 

Registration is open to anyone interested in endocrinology at an ap- 
proximate fee of $28 U.S. Members of the families of those attending may 
register as associates at an approximate fee of $14 U.S., fee to be paid at the 
time of registration or in advance to the American Express Company, 
which has been designated by the Executive Committee of the Interna- 
tional Congress as official financial and travel agent. There will be a num- 
ber of social functions and other entertainment provided for all registrants. 
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As you all know, European travel is unusually heavy during July and it 
is suggested that those contemplating attending the Congress should start 
making tentative reservations at the earliest possible moment by filling in 
and returning the card recently mailed to members, to THOMAS COOK 
& SON’s special representative—Harry E. Kornbaum, Transportation 
Chairman, Rainbow Travel Service, 2817 Classen Boulevard, Oklahoma 
City 6, Oklahoma, who will correspond directly with each member about 
his individual travel arrangements to and from the Convention, at the same 
time keeping our National Officers fully informed of all travel arrangements 
of its members. Completion of the card CARRIES NO OBLIGATION OR 
COMMITMENT ON YOUR PART. Send it in today for the complete 
travel arrangements for our Society. 

The general expenses of a meeting of this magnitude are quite large and 
The Endocrine Society has made a substantial contribution from its treas- 
ury for organizational purposes. U.S. pharmaceutical firms have also con- 
tributed very generously. However, sufficient funds are not as yet available 
to assure the success of this meeting; therefore, the committee suggests that 
each of our members make voluntary contributions to this fund. Please make 
your checks payable to: The Endocrine Society—First International 
Congress of Endocrinology. Mark it Contribution and mail it to the office 
of the Secretary-Treasurer, 1200 North Walker Street, Oklahoma City 3, 
Oklahoma. 


PROGRAM 


The program of the First International Congress of Endocrinology which 
will be held in Copenhagen, Denmark, July 18-23, 1960, will consist of ten 
symposia and a round table discussion, along with sessions of communi- 
cated papers. The speakers at the symposia and the round table discussion 
have been invited by the Subcommittee on Program of the Congress. In 
Symposia #1-8 and in #10, the Subcommittee has also invited a discusser 
for each principal paper. Symposium #9 will consist of six principal papers 
and no discussers. The round table discussion will consist of eight sections, 
each with a principal speaker and three secondary speakers. This program 
of invited speakers is as follows: 


1. Central nervous system regulation of anterior pituitary secretion. July 19, 9-12 a.m. 


J. Benoit, France: Systéme nerveux central et contréle de la fonction gonadotrope 
préhypophysaire. Discusser: S. Katsuki, Japan. 

G. Harris, England: Central nervous control of gonadotrophic and thyrotrophic se- 
cretion. Discusser: L. Desclin, Belgium. 
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H. D. Purves, New Zealand: Hypothalamic control of thyrotrophin and prolactin 
secretion. Discusser: J. J. van der Werff ten Bosch, Netherlands. 

G. Sayers, U.S.A.: Mediation of hypothalamic control over corticotropin release. 
Discusser: R. J. Guillemin, U.S.A. 


2. Posterior pituitary hormones. July 19, 1-3 p.m. 
H. Croxatto, Chile: Natural and synthetic related substances having neurohypo- 
physeal hormone-like activities. Discusser: R. A. Boissonas, Switzerland. 
R. Caldeyro-Barcia, Uruguay: Oxytocin in pregnancy and labor. Discusser: 
F. Stutinski, France. 
H. Heller, England: Antidiuretic hormones of the neurohypophysis. Discusser: 
L. Martini, Italy. 


3. Parathyroid hormone and calcium metabolism. July 19, 3:30-5:30 p.m. 


H. Rasmussen, U.S.A.: The nature and properties of the parathy roid hormone. Dis- 
cusser: P. Munson, U.S.A. 

W. F. Neuman, U.S.A.: Experimental biology of the parathyroid secretions. Dis- 
cusser: P. J. Gaillard, Netherlands. 

T. R. Fraser, England: Clinical tests of parathyroid abnormality. Discusser: F. C. 
Bartter, U.S.A. 


4. Anterior pituitary hormones. July 20, 9-12 a.m. 


A. B. Lerner, U.S.A.: The mechanism of action of the melanocyte stimulating hor- 
mone. Discusser: K. Hofmann, U.S.A. 

C. H. Li, U.S.A.: Biochemical endocrinology of pituitary growth hormone. Discusser: 
M.S. Raben, U.S.A. 

R. Luft, Sweden: Studies on the metabolic action of human growth hormone. Dis- 
cusser: J. Gillman, South Africa. ; 

J. A. Loraine, Scotland: Gonadotrophin assays as an index of pituitary function in 
man. Discusser: C. A. Gemzell, Sweden. 


Adrenocortical syndromes. July 20, 1-3 p.m. 


on 


D. J. Ingle, U.S.A.: The relationship of the adrenal glands to diseases of adaptation. 
Discusser: T. Symington, Scotland 

T. F. Gallagher, U.S.A.: Studies of steroid metabolism in man. Discusser: F. T. G. 
Prunty, England. 

L. Wilkins, U.S.A.: The treatment of virilizing adrenal hyperplasia. Discusser: 
J. Decourt, France. 


6. Aldosterone. July 20, 3:30-5:30 p.m. 


G. Farrell, U.S.A.: Influence of the mesencephalon and epiphysis cerebri on adrenal 
function. Discusser: A. F. Muller, Switzerland. 
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F. Gross, Switzerland: Regulation and mechanism of sodium transport by aldoster- 
one and related corticoids. Discusser: H. P. Wolff, Germany. 

J. W. Conn, U.S.A.: The evolution of primary aldosteronism from 1954 to 1960. 
Clinical manifestations, pathology, and the results of adrenal surgery. Discusser: 
F. Tronchetti, Italy. 


. Aspects of reproduction. July 22, 9-21 a.m. 


A. Jost, France: The effect of sex-related steroids on embryonic sex differentiation 
and growth. Discusser: C. W. Emmens, Australia. 

H. Nowakowski, Germany: Congenital disorders of the testis. Discusser: J. Charvat, 
Czechoslovakia. 

E. Diezfalusy, Sweden: Endocrine functions of the human placenta. Discusser: J. 
Zander, Germany. 

G. Pincus, U.S.A.: Fertility control by endocrine agents. Discusser: W. O. Nelson, 
U.S.A. 


. Steroid pharmacology. July 22, 1-3 p.m. 


A. Zaffaroni, Mexico: The effect of alkyl- and electronegative group substitution on 
steroidal hormonal activity. Discusser: M. Tausk, Netherlands. 

R. Hertz, U.S.A.: The pharmacological alteration of the biosynthesis and the periph- 
eral effects of steroid hormones. Discusser: T. Nakao, Japan. 

J. Ferin, Belgium: Comparative assays of new sex steroids in the human. Discusser: 
G. Sala, Italy. 


. Hormone action at the cellular level. July 22, 3:30-5:30 p.m. 


R. Michel, France: Pénétration et utilisation cellulaire des hormones thyroidiennes. 

P. Talalay, U.S.A.: The participation of steroid hormones in enzymatic reactions. 

O. Hechter, U.S.A.: Cell permeability and hormone action. 

E. W. Sutherland, Jr., U.S.A.: Formation of cyclic 3,5-adenylic acid and its relation 
to the action of several hormones. 

P. J. Randle, England: Interactions between metabolism and sugar transport in 
muscle as a site of insulin action. 

N.-A. Hillarp, Sweden: Storage and release of catechol amines. 


. Topics in comparative endocrinology. July 23, 9-12 a.m. 


O. Miihlbock, Netherlands: Hormonal factors in tumorigenesis and tumer growth. 
Discusser: O. Pearson, U.S.A. 

C. M. Williams, U.S.A.: Present understanding of the juvenile hormone of insects. 
Discusser: P. Karlson, Germany. 

L. Gallien, France: Etude comparée des activités des hormones stéroides dans la 
différenciation sexuelle des amphibiens. Problémes de specificité et effets para- 
doxaux. Discusser: F. Pautsch, Poland. 
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N. L. Gerbilskii, U.S.S.R.: Endocrinology of fishes. Discusser: E. C. Amoroso, 
England. 


Round Table Discussion: The validity of hormone assays applicable to clinical medicine. 
July 23, afternoon. 
1. Corticosteroids. R. H. Silber, U.S.A.; secondary speakers: J. K. Norymberski, Eng- 


land; R. I. Peterson, U.S.A.; R. V. Brooke, England. 

2. Androgens. R. I. Dorfman, U.S.A.; secondary speakers: C. J. Migeon, U.S.A.; L. O. 
Plantin, Sweden; A. E. Kellie, England. 

3. Aldosterone. J. F. Tait, U.S.A.; secondary speakers: R. Neher, Switzerland; E. H. 
Venning, Canada; J. A. Luetscher, Jr., U.S.A. 

4, Progesterone, pregnanediol, and pregnanetriol. R. Borth, Switzerland; secondary 
speakers: A. Klopper, Scotland; R. V. Short, England; A. M. Bongiovanni, U.S.A. 

5. Gonadotrophins. A. Albert, U.S.A.; secondary speakers: C. Hamburger, Denmark; 
B. Lunenfeld, Israel; R. Henry, France. 

6. Estrogens. J. B. Brow n, Scotland; secondary speakers: J. R. K. Preedy, U.S.A.; M. F. 


Jayle, France; G. Ittrich, Germany. 
7. Thyroid beccenaetits and thyrotrophin. A Querido, Netherlands; secondary speakers: 


J.B. Stanbury, U.S.A.; P. M. Bottari, Belgium; J. E. Rall, U.S.A. 
8. Catechol amines. U.S. von Euler, Sweden; secondary speakers: F. Elmadjian, U.S.A.; 
M. D. Armstrong, U.S.A.; H. Weil-Malherbe, U.S.A. 


Investigators interested in presenting papers to the communicated ses- 
sions are reminded that abstract forms for such papers must be secured 
from the Congress Secretariat, Statens Seruminstitut, Copenhagen §, 
Denmark, and that these abstracts must be submitted by December 31, 


1959. 


APPLICATIONS FOR TRAVEL ALLOTMENTS 


The Endocrine Society has obtained funds to provide a limited number 
of allotments in support of travel to the Congress for scientists residing in 
the United States and Canada who may require such assistance. Individual 
allotments will not exceed $750.00 each. 

Application for travel allotment should be submitted in duplicate in the 
form of a letter giving information on age, training, publications, academic 
or professional title and society affiliation. Applicants who plan to submit 
papers for presentation at the Congress should include the proposed title 
of each paper. Such letters should be submitted before November 15, 1959 
and should be addressed to Dr. H. H. Turner, Secretary, The Endocrine 
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Society, 1200 North Walker, Oklahoma City 3, Oklahoma. Applicants will 
be responsible for their own passports, registration, travel arrangements 
and hotel reservations. 

Application for assistance towards travel expenses are entirely separate 
from applications for registration for the Congress and for submission of 
papers, information on which may be obtained by writing to The Secre- 
tariat, Hormonafdelingen, Statens Seruminstitut, Copenhagen. 








The American Goiter Association 





THE 1960 ANNUAL MEETING 


The next Annual Meeting of the American Goiter Association will be 
held in London, England, July 5-9, 1960, in the Great Hall of the Royal 
College of Surgeons. This meeting, co-sponsored with the London Thyroid 
Club, will be the Fourth International Goiter Conference. For further in- 
formation write Dr. Selwyn Taylor, 3 Roedean Crescent, Roehampton, 
London, 8.W.15, England. 

Joun C. McCurntock, Secretary, 
1493 Washington Avenue, 
Albany 10, N.Y. 


SUBMISSION OF ABSTRACTS FOR THE PROGRAM OF THE 
FOURTH INTERNATIONAL GOITER CONFERENCE 


Abstracts of American papers to be considered for presentation at the 
Fourth International Goiter Conference, London, England, July 5-9, 
1960, should be sent to Dr. J. E. Rall, National Institute of Arthritis and 
Metabolic Diseases, National Institutes of Health, Bethesda 14, Maryland. 
Abstracts from all other countries are to be sent to Dr. Selwyn Taylor, 
3 Roedean Crescent, Roehampton, London, 8 W.15, England. 

All American abstracts must be received by Dr. Rall by December 1, 
1959. They should not exceed 400 words and should be submitted in quin- 
tuplicate. Presentation of papers will be limited to fifteen minutes and a 
copy of the final paper must be sent to the London Secretary two weeks 
prior to the meeting. 


THE VAN METER PRIZE AWARD FOR 1960 


The American Goiter Association again offers the Van Meter Prize 
Award of $300.00 to the essayist submitting the best manuscript of origi- 
nal and unpublished work concerning ‘‘Goiter—especially its basic cause.”’ 
The studies so submitted may relate to any aspect of the thyroid gland in 
all of its functions in health and disease. The Award will be made at the 
Fourth International Goiter Conference in London, England, July 5-9, 
1960, where a place on the program will be reserved for the winning essay- 
ist if he can attend the meeting. For 1960, the recipient of the Award will 
receive consideration for an award of a travel honorarium. 

The competing essays may cover either clinical or research investiga- 
tions, should not exceed 3,000 words in length and must be presented in 
English. Duplicate typewritten copies, double spaced, should be sent to 
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the Secretary, Dr. John C. McClintock, 1493 Washington Avenue, 
Albany 10, New York, not later than January 1, 1960. The committee who 
will review the manuscripts is composed of men well qualified to judge the 
merits of the competing essays. 


GRANT-IN-AID—AMERICAN SOCIETY FOR 
THE STUDY OF STERILITY 


The Carl G. Hartman Grant-in-aid of the American Society for the 
Study of Sterility in the amount of $500.00 is available for 1960. Applica- 
tions for this grant-in-aid should be sent to the Secretary of the Awards 
Committee of the American Society for the Study of Sterility, Dr. 
Robert B. Wilson, 200 1st Street Southwest, Rochester, Minnesofa, by 
February 29, 1960. No application will be considered by the committee 
unless it is accompanied by five copies of a brief outline of the research 
project for which the grant-in-aid of $500.00 is being sought. 


INTERNATIONAL SYMPOSIUM ON DRUGS 
AFFECTING LIPID METABOLISM 


An International Symposium will be held in Milan, Italy, on June 
2, 8 and 4, 1960 for the purpose of reviewing the present status of bio- 
logical and clinical research on ‘Drugs Affecting Lipid Metabolism.”’ The 
Symposium is sponsored by the Institute of Pharmacology of the Uni- 
versity of Milan and will be under the Chairmanship of Prof. E. Trabucchi. 
Information on participation and presentation of papers may be obtained 
from Prof. 8. Garattini, c/o Institute of Pharmacology, Via A. del Sarto 21, 
Milan, Italy, until March 1, 1960. The official languages will be Italian 
and English. Registration fee $10 U.S. 
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SUBJECT INDEX 


Asnoumaterms, genetic: see Congenital; Fa- ADRENAL (con’l.) 
milial DISORDERS (cont’d.) 
ABORTION: see Pregnancy adrenalectomized pregnant women and 
ACROMEGALY: see Pituitary disorders their infants; aldosterone excretion in, 
ACROPACHY: see Bone 1486 
ACTH (adrenocorticotropin): see Pituitary preps. —— adrenalectomy; effect on pituitary tu- 
& comps. mor in Cushing’s syndrome, 1523 
App1son’s DisEAseE: see Adrenal disorders —— adrenocortical disorders; taurine excre- 
ADENOHYPOPHYSIS: see Pituitary tion in; effect of ACTH and fluorohydro- 
ADRENAL cortisone, 1126 


DISORDERS 
—— Addison’s disease’ and congenital ad. 
hyperplasia; response to SU-4885 in new 
test for pituitary reserve, 875 
—— Addison’s disease and diabetes (3 cases) ; 
metabolic interrelationships, 797 
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—— Addison’s disease; attempts to assay 
melanophore hormone in blood, 1553 
—— Addison’s disease complicated by 
Graves’ disease, 1497 
- Addison’s disease, Cushing’s syn. and 
high-dosage glucocorticoid therapy; beta 
and delta cells of adenohypophysis in, 
621 
- Addison’s disease; effect of estrogen on 
metabolism of cortisol in; electrolytes, 
1381 
- Addison’s disease; effect of i. v. dl- 
aldosterone acetate on Na and K excre- 
tion, 289 
- Addison’s disease; effect of TAO on 17- 
KS and 17-OH-CS i in; 1350 
—— Addison’s disease; hydrocortisone ace- 
tate vs. hydrocortisone in treatment of, 
1682 
—— Addison’s disease in male patient; effect 
of CG on urinary pregnanetriol in, 1399 
—— _Addison’s disease.in two young brothers, 
726 
— "Addison’ s disease ; rate of disappearance 
of ACTH activity ‘from plasma in, 1491 
—— adrenal carcinoma and congen. ad. 
hyperplasia; steroids in, with special 
reference to pregnanetriolone, 608 
— adrenal-deficient patients; influence of 
excretion of NaCl on excretion of Mg 
and other ions, 1192 
—— adrenal dysfunction; unusual case in the 
male; effect of ACTH and prednisone, 
1506 
— adrenal insufficiency; plasma 17-OH-CS 
during continuous i. Me —— of small 
amounts of ACTH 
— adrenal mente oi hypothyroid- 
ism in an unusual case of idiopathic 
hypoparathyroidism, 1633 
renalectomized breast-cancer  pa- 
‘tients; estrogen excretion in, 1230 


1708 


—— adrenocortical hyperplasia and meta- 
static cancer of prostate; ine’d urinary 
aldosterone and glucocorticoids, 967 
adrenogenital syndrome; dexametha- 
sone vs. prednisone therapy in, 1503 
adrenogenital syndrome vs. virilizing 
adrenal adenoma; excretion of three C- 
21 methyl corticosteroids in, 1608 
—— bilaterally adrenalect’d pregnant 
woman; pre-eclampsia in, 987 
—— bilaterally adrenalect’d women; changes 
in sexuality, 193 
chronic adrenocortical dysfunction, in- 
cluding aldosterone deficiency; steroid & 
electrolyte metab. in, 1023 
congenital adrenal hy erplasia and peri- 
odic fever; unusual aemn 17-KS pat- 
tern, 266 
congenital adrenal hyperplasia and pre- 
cocious gonadotropin secretion in a 6- 
year-old girl, 844 
congenital adrenal hyperplasia in a 10- 
year-old girl; effect of CG and cortisone 
on 17-KS, 847 
congenital adrenal hyperplasia; metab. 
of 21-deoxyhydrocortisone-4-C" in, 393 
—— congenital adrenal hyperplasia; metab. 
of 118-hydroxy-A‘-androstene-3, 17-dione 
in, 1575 
congenital virilizing adrenal hyperplasia 
in identical twing (blood grouping), 203 
—— Cushing’s syndrome: see also Cushing’s 
syndrome 
—— hyperaldosteronism, pure, primary; 
metabolic and steroidal studies, 1081 
—— pheochromocytoma in father and son; 
8th known affected kindred, 351 
—— pheochromocytoma; test for; ine’d ex- 
cretion of catechol amines in absence of 
known chromaffin tumors, 1037 
PHYSIOLOGY & PATHOLOGY 
CTH) adrenocorticotropic hormone: 
see Pituitary preps. & comps. 
—— adrenal histologic picture and TSH 
content of hypophysis, 35 
adrenal steroid therapy; effect on 
ACTH reserves, 1540 
adrenal steroids and toxemia of preg- 
nancy, 987 
adrenal venous blood; identification of 
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/.DRENAL (cont’d.) 
PHYSIOLOGY & PATHOLOGY (cont’d.) 

substance S in; comparison with adrenal 
tissue incubates, 812 
adrenocortical activity as indicated by 
— tetrahydrocortisone in plasma, 
1011 
adrenocortical and ovarian dysfunction; 
some relationships, 1069 
adrenocortical function in obesity, 344 
adrenocortical mass as factor in 17- 
KGS response to i.m. zinc-ACTH, 907 
adrenocortical reserve in thyroid dis- 
ease, 895 
adrenocortical response to anxiety, 700 

—— adrenocortical response to stress: see 
also Stress 
adrenocortical response to surgery in 
patients pretreated with corticosteroids 
or ACTH, 1458 
adrenocortical response to surgical 
stress, 849 
corticosteroid-treated patients; assess. 
of ACTH reserves in, 1540 
free 17-OH-CS in parotid fluid as indi- 
cator of adrenocort. function, 1477 

—— human adrenal incubates; isolation of 
. F glycol-20a and 208 isomer from, 487 

— _————— from prolonged 

H therapy, 269 

zona fasciculata in case of adrenocort. 
ei eaaacth eae cancer of prostate, 
96 


PREPARATIONS & COMPOUNDS 

adrenal androgens; role in female sexual 
behavior, 193 

—— adrenal inhibitor, SU-4885, in assess. of 
pituitary ACTH reserve, 1540 

—— adrenal steroids increased foll’g opera- 
tion in woman with islet-cell ca. of pan- 
creas + Cushing’s syn., 1134 

—— adrenocortical hormone-induced change 
in excretion of NaCl; influence on excre- 
tion of Mg and other ions, 1192 

—— adrenocortical (17-OH-CS and 17-KS) 
response to 48-hour ACTH test in myxe- 
dema and hyperthyroidism, 895 

—— dl-aldosterone acetate i.v., with and 
without hydrocortisone; effect on Na 
and K excretion, 289 
aldosterone and glucocorticoid excre- 
tion ine’d in case of adrenocort. hyper- 
plasia+metast. prostatic cancer, 967 

—— aldosterone antagonist (SC-9420); Na 
and K relationships, 1683 
aldosterone deficiency and chronic AC 
dysfunction; steroid and_ electrolyte 
metab. in, 1023 
aldosterone excretion in  adrenalect’d 
pregnant women and their infants, 1486 
aldosterone, 9a-fluorocortisol, cortisone, 
corticosterone and ACTH : effect of, in 
chronic AC dysfunction; 17-OH- CS of 
plasma and urine, 1023 
aldosterone in urine; determination of, 
1151, 1302 
aldosterone, sodium-excreting factor, 
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ADRENAL (cont’d.) 
PREPARATIONS & COMPOUNDS (cont’d.) 


and other steroids; excretion of in pure 
primary hyperaldosteronism, 1081 
aldosterone vs. cortisol secretion; stimu- 
lation of by ACTH, 1185 
corticoids in 10-year-old girl with ad. 
hyperplasia, 847 

—— corticosteroids; effect on hypercalcemia 
in 2 patients with malig. neoplasms, 
1212 
corticosteroids in unusual case of ad. 
dysfunction in the male; effect of ACTH 
and prednisone, 1506 

—— corticosteroids, including aldosterone; 
excretion in 5 women during pregnancy 
and puerperium, 403 

— cortisol (cortisol-2l-acetate-C“ and 
cortisol-4-C") ; renal clearance of, 1223 

—— cortisol in plasma foll’g oral and iv. 
admin., 219 
cortisol; influence of estrogen on secre- 
pro disposition and biologic activity of, 
1381 

—— cortisol, rectally infused; excretion of 
17-KS foll’g, 444 
cortisone and analogues; effect on dis- 
ordered calcium metab. in sarcoidosis, 
658 
cortisone; effect on ADH during preg- 
nancy in hypophy’d woman with dia- 
betes insip., 369 
cortisone in treat. of Hand-Schiiller- 
Christian disease, 239 
cortisone or hydrocortisone in small 
doses in treatment of ovarian dysfunc- 
tion, 1069 

—— cortisone, prednisone and other steroids 
in treat. of congen. virilizing ad. hyper- 
plasia, 203 

—— £-cortolone vs. THF, ATHF and THE 
excretion in young and elderly men and 
women, 819 

—— 21-deoxyhydrocortisone-4-C"; metab. 
of in congen. ad. hyperplasia, 393 
dexamethasone vs. prednisone therapy 
in the adrenogen. syndrome, 1503 
epinephrine and norepinephrine, preop. 
and postop., in urine, plasma and tumor, 
in boy with pheochromocytoma, 351 

—— fluorocortisol; effect on production of 
corticoids in pure primary hyperaldo- 
steronism, 1081 

—— 9a-fluorohydrocortisone; effect on [)% 
uptake in Addison’s dis. complicated by 
Graves’ dis., 1497 

—— fluorohydrocortisone; effect on taurine 
excretion in adrenocort. disorders, 1126 
free and conjugated plasma 17-OH-CS; 
response to surgery in patients pre- 
treated with corticosteroids or ACTH, 
1458 

—— “free” tetrahydrocortisone in human 
peripheral plasma, 1011 

—— glucocorticoids in high dosage; beta and 
delta cells of adenohypophysis in pa- 
tients treated with, 621 
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ADRENAL ((cont’d.) 


ADRBNAL (cont’d.) 
PREPARATIONS & COMPOUNDS (cont’d.) 


PREPARATIONS & COMPOUNDS (cont’d.) 
hydrocortisone acetate (long-acting) vs. 
hydrocortisone (short-acting), 1682 

—— hydrocortisone and aldosterone; failure 
to meg ag Bri pregnancy in 
Addison’s dis., 

- hy Tracemnae’ sole prednisolone; com- 
“parative study of metabolism; (17-OH- 
CS), 526 
- hydrocortisone disappearance rate as 
measure of 17-OH-CS metab. in obesity, 
344 

—— hydrocortisone of plasma; effect of 

hypnotically-induced anxiety on, 700 
— hydrocortisone; rate of removal from 
plasma, 432 
- 118-hydroxy-A‘-androstene-3, 17-dione; 
metabolite pattern of, in congen. ad. 
hyperplasia, 1575 
— 17-hydroxydesoxycorticosterone, corti- 
costerone and hydrocortisone in adrenal 
venous blood, 812 
hydroxysteroid excretion in prostatic 
cancer; effect of norethandrolone on, 183 

—— 17-ketogenic steroid excretion in normal 
subjects before and after stim. with i.m. 
zince-ACTH, 907 

—— 11-ketopregnane-3a, 17a, 20a-triol; 
chief metabolite of 21-deoxyhydrocorti- 
sone in congen. ad. hyperplasia, 393 

—— 17-ketosteroids: see also Steroids, 17-KS 

—— 17-KS and 17-KGS excretion in Cush- 
ing’s syn., 1471 

— 17-KS and 17-OH-CS in case of com- 
plete sex reversal, 375 

— 17-KS and pregnanediol; effect of corti- 
sone on, in 6-year-old girl with gonado- 
tropin secretion and ad. hyperplasia, 844 

—— 17-KS response to surgical stress, 849 

—norepinephrine (catechol amines); 
ine’d excretion of, in absence of chro- 
maffin tumors, 1037 

— — 17-OH-CS and androgens of plasma; 
effect of HCG on, 1405 

— 17-OH-CS and 17-KS before and after 
ACTH in 2 brothers with Addison’s dis., 


726 

—— 17-OH-CS and 17-KS; falsely elevated 
values for during ingestion of TAO, 1350 

—17-OH-CS and 17-KS in castrated vs. 
intact, and in feeble-minded vs. normal 
men, 535 

we CS, dehydroepiandrosterone and 
17-KS of serum; simplified method for 
simult. determination of, 1162 

—— 17-OH-CS excretion during prolonged 
ACTH therapy; influence of previous 
corticosteroid therapy, 269 

—— 17-OH-CS excretion in Cushing’s syn. 
treated by implantation of Y*° into the 
pituitary, 1144 

—— 17-OH-CS excretion in sisters with 
gonadal dysgenesis, 995 

—— 17-OH-CS excretion in women with 
hirsutism, 252 

—— 17-OH-CS half-life values; interpreta- 
tation of, 854 


17-OH-CS in familial male pseudo- 
hermaphrodism, 1110 

—— 17-OH-CS in man with estrogea- 
secreting interstit.-cell tumor of testis & 
gynecomastia, 1331 

—— 17-OH-CS in pituitary dwarf treated 
_ with human growth hormone, 759 
- 17-OH-CS in postpartum pituitary ne- 
crosis, 1420 

—— 17-OH-CS of parotid fluid, serum ad 
urine foll’g i.m. repository corticotrop‘n, 
1477 

—— 17-OH-CS of plasma and urine, and 
plasma hydrocortisone; effect of reposi- 
tory forms of ACTH on, 711 

—— 17-OH-CS of plasma and urine, and 
urinary 17-KS & aldosterone in bilat’y 
adrenalect’d woman with pre-eclampsia, 


987 

—— 17-OH-CS of plasma and urine in thy- 
rotoxicosis or adenoma developing after 
hypophysectomy, 717 

—— 17-OH-CS of plasma; diurnal variation 
in, 432 

—— 17-OH-CS of plasma during prolonged 
i.v. admin. of small amts. of ACTH; 
relation to diurnal var., 334 

—— 17-OH-CS of urine; effect of CG on in 
Klinefelter’s syn., 1667 

—— 17-OH-CS response to SU-4885 in new 
test for pituitary reserve; effect of 
prednisone and fluorocortisol, 875 

—— 17-OH-CS, various; distribution of, be- 
tween plasma and RBC, 1411 

—— 118-OH-etiocholanolone and 118-OH- 
androsterone in urine after rectal infu- 
sion of cortisol, 444 

———- prednisone-treated patients; TSH con- 
tent of hypophysis, 35 
prednisolone-treated patient; effect of 
mytatrienediol in, 1581 
pregnanetriol: see also Pregnanetriol 
pregnanetriol, urinary, partly of testicu- 
lar origin, 1399 

— pregnanetriolone, pregnanetriol, hydro- 
cortisone, corticoids and 17-KS in 10 
cases of adrenal ca., 608 

—— A‘-pregnene- 118, 17a, 20a, 21-tetrol-3- 
one (F glycol-20a) and 208 isomer; isola- 
tion from human adrenal incubates, 487 

—— salt-active steroids; effect in Addison’s 
dis. coexistent with diabetes, 797 

—— steroids: see also Steroids- 
substance §; identification of, in human 
adrenal venous blood, 812 

—— three C-21 methyl corticosteroids (preg- 
nanetriol, 11-ketopregnanetriol, 17- OH- 
pregnanolone) ; excretion of, in adreno- 
gen. syn., 1608 
urinary corticosteroids after implanta- 
tion of pituitary with Y® in treat. of 
malig. exophthalmos, 583 
urinary steroids in unusual case of 
idiopathic hypoparathyroidism; effect 
of ACTH, 1633 
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ADRENALINE: see Adrenal preps. & 
epinephrine, norepinephrine 
ADRENOCORTICOTROPIN (ACTH): 
preps.& comps, ACTH 
‘ DRENOGENITAL SYNDROME: see Adrenal disorders 
‘aE: see also Children; Pregnancy, fetus 
aging; effect on 17-KS excretion, 1680 
children and adults; taurine excretion in, 
1126 
—— distribution re focal thyroiditis, 53 
—— distribution re thyroid carcinoma, 162 
in relation to excretion of 11- ketopreg- 
nanetriol, 1608 
in relation to excretion of 17-KS in cas- 
trated and intact men, 1510 
in relation to I'*! therapy for hyperthy- 
roidism, 127 
—— in relation to plasma cortisol level, 219 
of castrated men; effect on 17-OH-CS and 
17-KS excretion, 535 
of fetus related to hormonal biosynthesis 
in the thyroid, 1437 
old people; body hair in, 1597 
various ages; sulfation factor activity of 
serum, 743 
—— young and elderly men and women; 
urinary 6-cortolone in, 819 
young men: see also Testis; Sex 
young women: see also Ovary; Sex 
ALBUMIN: see Protein 
ALCOHOL; effect on taurine excretion, 1126 
ALDOSTERONE: see Adrenal preps. & comps. 
ALKALI; effect on assay of melanophore hormone, 
1553 
ALKALOsIS, hypokaliemic, in man with adreno- 
cort. hyperplasia and metast. cancer of 
prostate, 967 
ALLERGY to intravenous insulin, 1055 
ALLOTETRAHYDROCORTISOL (ATHF): see Adrenal 
preps. & comps. 
AMENORRHEA: see Menstruation; Ovary; Preg- 
nancy 
AMERICAN COLLEGE OF PuysicIANs; Postgradu- 
ate Course in Metabolic Diseases, 1368 
AMERICAN DIABETSS ASSOCIATION; joint session 
with Endocrine Society, program, 500 
AMERICAN GOITER ASSOCIATION 
Annual Meetings 
Apr. 30-May 2, 1959, Chicago, IIL: 
announcements of 176, 279, 389, 505 (with 
program) 
— July 5-9, 
nouncements of 871, 
1520, 1698 
Awards (Van Meter Prize Award; Award for 
Meritorious Service) 
for 1959: announcement of, 176; recipients 
of, 870 
for 1960: announcements of, 871, 
1181, 1365, 1520, 1698 
Fourth International Goiter Conference 
July 5-9, 1960, London, England: an- 
nouncements of, 871, 1019, 1181, 1365, 
1520, 1698 
AMERICAN SocreTy FOR Stupy oF STERILITY: 
annual meeting, 279; grant-in-aid, 1699 
AMERICAN UROLOGICAL ASSOCIATION award, 872 


comps., 


see Pituitary 


1960, London, England: an- 
1019, 1181, 1365, 


1019, 
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Amrino-Acip composition of human urinary FSH, 
827 


AMPHOPHIL CELLs: see Pituitary, physiology & 
pathology 
AMYLOID in medullary carcinoma of thyroid, 152 
ANABOLIC STEROIDS: see Androgens; Steroids 
ANDROGENS: see also Testis; Sex; Steroids 
anabolic, androgenic and structural rela- 
tionships; role of 19-methyl group, 921 
androstenedione and 17-OH-progesterone 
metabolized from progesterone-4-C" by an 
arrhenoblastoma, 289 
androsterone, dehydroepiandrosteroneand 
17-OH-CS of plasma; effect of HCG on in 
males and females, 1405 
androsterone; hypocholesteremic effect of, 
936 
——— dehydroepiandrosterone, 17-KS and 17- 
OH-CS of serum det’d simultaneously by 
simplified method, 1162 
dehy droisoandrosterone in unusual case of 
ad. dysfunction in the male; effect of 
ACTH and prednisone, 1506 
fetal masculinizing action of certain oral 
progestins, 1369 
—— in plasma of boy with congen. ad. hyper- 
plasia and periodic fever, 266 
—— masculinization of female infants assoc’d 
with estrogenic therapy during gestation, 
1004 
—— 2-methyl-dihydrotestosterone and _ tes- 
tosterone; effects on excretion of pituitary 
gonadotropin, 603 
—— 17a-methyltestosterone; comparison with 
17-vinyl and 17-ethyny] derivatives of 19- 
nortestosterone, 921 
— norethandrolone (Nilevar); effect on 17- 
KS excretion in prostatic cancer, 183 
— 19-nor-17a-ethynyltestosterone, norethy- 
nodrel and 17a-ethynyltestosterone; mas- 
culinizing action on female fetus, 1369 
of adrenal origin; role in female sexual 
behavior, 193 
relation to increased serum gamma- 
globulin levels in hirsute women, 252 
testosterone-4C™“; conversion to andro- 
sterone and etiocholanolone in thyroid dis- 
eases; thyroid-androgen interrelationships, 
936 
—— testosterone; effect on cire’g thyroid hor- 
mone, 783 
—— testosterone propionate; effect on 17-KS 
in bilharzial cirrhosis, 1626 
—— testosterone vs. norethandrolone; effect 
on weight of rat prostate, 183 
ANDROSTENEDIONE: see Androgens 
ANDROSTERONE: see Androgens 
ANENCEPHALY: see Brain; Children; 
fetus 
ANNOUNCEMENTS: see Endocrine Society; and Am. 
Coll. Physicians; Am. Diabetes A.; Am. 
Goiter A.; Am. Soc. Study Sterility; Am. 
Urol. Assoc.; Assoc. Nat. European Socs. 
Gastroenterology; Biol. Photographic A.; 
Fed. Soc. Gyn. & Obst., French Lang.; Inter- 
national (8 Conferences, Congresses or Sym- 
posia): Inter-Soe. Cytology Council; Lauren- 
tian Hormone Conf.; National Institutes of 


2 ay 
Pregnancy, 





1712 


ANNOUNCEMENTS (cont’d.) 
Health; New York Acad. Med.; New York 
Heart A. New York University; Nuclear 
Med.; Pan Am. Med. A. Psychosomatic 
Med., Acad.; Rice Institute; Univ. of Cali- 
fornia; University of Texas; Venezuelan 
Cong.; see also Awards; Courses; Grants 
ANNUAL MEETINGS: see Announcements 
ANOREXIA NERvosa: see Gastro-intestinal tract 
ANOVULATORY women: see Menstruation; Ovary 
ANTIBIOTICS 
—— neomycin in ulcerative colitis; effect on 
17-KS excretion, 444 
—— triacetyloleandomycin; falsely elevated 
values for 17-KS and 17-OH-CS during 
ingestion of, 1350 
ANTIBODIES 
— antibody test for struma lymphomatosa 
(3 cases in 1 family),, 1121 
autoantibodies, thyroid, in the families of 
cretins, 179 
—~— neutralizing antibodies; resistance to insu- 
lin due to, 1055 
ANTICOAGULANT therapy; effect on in vitro RBC 
uptake of I'%!-triiodothyronine, 103 
ANTIDIURETIC HorMONE: see Pituitary preps. & 
comps. (ADH, post. pit. extract) 
ANTITHYROID Drucs: see Methimazole; Thioura- 
cil; Thyroid disorders, treatment 
ANXIETY: see Mental 
ARRHENOBLASTOMA: see Ovary 
ARRHYTHMIAS: see Heart 
ARTERIES: see Vascular system: Heart 
ARTERIOSCLEROSIS: see Vascular system 
ARTHRITIS, rheumatoid, treated with prednisone; 
taurine excretion in, 1126 
Ascites: see Liver, cirrhosis 
Assay: see Methods; Tests 
AssociaTion of Nat. European and Medit. 
Societies of Gastroenterology, meeting, 391 
ATHEROGENIC INDEX: see Heart 
A.T. 10: see Dihydrotachysterol 
AvuTHOR INDEX to Volume 19, 1700 
AUTOANTIBODIES: see Antibodies 
Awarbs: see Endocrine Society; Am. Goiter A.; 
Grants 
AYERST FELLOWSHIP: 
awards 


see Endocrine Society, 


Basoran. ADENOMA: see Cushing’s syndrome; 
Pituitary disorders 
BasaL METABOLISM 
—— and serum cholesterol; effect ‘of triiodo- 
thyropropionic acid on, 490 
—— before and after hy pophysectomy foll’d by 
thyrotoxicosis or thyroid adenoma, 717 
—— during T; therapy in psychiatric disorders, 
454 
—— effect of androsterone on in myxedema, 
936 
—— effect of hypophysectomy on in Graves’ 
disease, 840 
— effect of implantation of pituitary with 
Y° in treat. of malig. exophthalmos, 583 
— effect of iodine and thyroid preps. on: see 
also Iodine: Thyroid 
—— effect of triiodothyronine and thyroxine 


SUBJECT INDEX TO VOLUME 19 


Volume 19 


BasaLt METABOLISM (cont’d.) 
on (vs. PBI and thyroidal secretion rate) in 
various thyroid states, 317 
effect of dl-3,3’,5’-triiodothyronine on ii 
Graves’ disease, 1344 
in acromegaly, before and after hypophy- 
sectomy, 1500 
—— in Hashimoto’s thyroditis and relate 
thyroidal disorders, 45, 53 
—— in supraventricular tachycardias, 92 
in thyroid disorders: see also Thyroid 
— Oz consumption in thyroidect’d CCl.- 
intox’d rats after inj. of thyroxine and 
TBP, 466 
—— respiration of pituitary slices stim’d by 
estradiol-178 in vitro, 1357 
BrEHAvior: see Mental 
BEI: see Iodine 
Beta CELts: see Pituitary, physiology & pathoi- 


ogy 
BETACYAMINE (betaine +glycocyamine) ; effect on 
serum lipoproteins, 770 
BETAINE: effect on serum lipoproteins, 770 
BILE: see Liver 
BILHARZIAL Crrruosts: see Liver 
BroLtoaicaL Photographic Association meetings, 
392, 1020 
BLappDER: gall bladder, see Liver; urinary bladder, 
see Urine 
Buoop: see also under constituent or under dis- 
order involved 
ACTH: see Pituitary preps. & comps. 
adrenal steroids: see Adrenal preps. & 
comps. 

——— androsterone: see Androgens 

— antibodies & autoantibodies: 
bodies 

—— calcium: see Calcium 

—— chloride: see Electrolytes; Sodium 
cholesterol: see Cholesterol 

—— citric acid, in unusual case of idiopathic 
hypoparathyroidism, 590 

—— conjugated and free 17-OH-CS: see Ad- 
renal preps. & comps. 
corticoids; corticosteroids; cortisol: see 
Adrenal preps. & comps. 

—— dehydroepiandrosterone: see Androgens 
electrolytes: see Electrolytes; Potassium; 
Sodium 

—— enzymes: see Enzymes 

—— eosinopenia, hypoglycemia-induced; effect 
of fructose-insulin on, 509 

—— eosinophil count; effect of i.v. dl-aldo- 
sterone acetate on, 289 

—— eosinophil count; effect of zinc-ACTH on, 
711 ‘ 
eosinophilic granuloma: see Hand- 
Schiiller-Christian disease 
eosinophils: see also Pituitary preps. & 
comps., ACTH test 

—— erythrocyte uptake of I'*!-/-triiodothyro- 
nine in vitro; experience with in a routine 
clin. laboratory, 1292 
erythrocyte uptake of T; in hyperthyroid 
pregnant woman, 1 

—— erythrocyte uptake of T;!! in supraven- 
tricular tachycardias, 92 

—— erythrocyte uptake of T;!*! in vitro as 


see Anti- 
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Boop (cont’d.) 

diagnostic test of thyroid function; effect 

of anticoag. therapy on, 103 

free and conjugated 17-OH-CS: see Ad- 

renal preps. & comps. 

—— “free’’ tetrahydrocortisone: see Adrenal 
preps. & comps. 

—— glucose: see Carbohydrate metabolism; 

Diabetes mell.; Insulin 

grouping in parents, and in identical 

twins with congen. virilizing ad. hyper- 

plasia, 203 

groups in pedigree of family with pheo- 

chromocytoma in father and son, 351 

—— human plasma; demonstration of growth 
hormone in, 1049 

— human pregnancy plasma; isol’n and 
identif’n of estrone, estradiol and estriol 
in, 1619 

—— hydrocortisone: 
comps. 

—— hypercalcemia in sarcoidosis and foll’g 

HA D therapy; suggestion re Ca metab., 

65 

insulin: see Insulin 

cai by plasma in assay of TSH, 

1 

iodine: see Iodine 

iodotyrosines and 

Iodine; Thyroid preps. & comps. 

—— 17-KS, )17-OH-CS and ieteirladelaitidus- 

sterone of serum; simplified method for 

simult. determination of, 1162 

lack of diurnal variation in serum PBI, 

1495 

leukocytes: see also Sex, chromatin 

—— lipids and lipoproteins: see also Lipids; 

Proteins 

lipoproteins; effect of betaine on, 770 

—— methods for determination of constitu- 
ents: see Methods; Tests 

—— mono- and diiodotyrosines: see Thyroid 
preps. & comps. 

—— 17-OH-CS: see Adrenal preps. & comps. 

—— PBI: see Iodine 

—— phosphatase, acid or alk.: see Enzymes 

—— phosphorus: see Phosphorus 

— plasma levels of 17-OH-CS during pro- 
longed i.v. infusion of small amts. of 
ACTH;; relation to diurnal variation, 334 

—— plasma patterns of adrenal hormones: see 
Adrenal preps. & comps. 

—— plasma patterns of thyroid hormones: see 
Thyroid preps. & comps.: Iodine 

—— plasma protein-thyroid hormone com- 
plex, 103, 485, 460 

—— plasma thyroxine turnover; effect of pro- 
longed sleep therapy and chlorpromazine 
on, 692 

—— potassium: see Potassium; Electrolytes 

—— pressure: see Vascular system 

—— progesterone: see Progesterone 

—— protein-bound iodine: see Iodine 

— proteins: see Protein: Nitrogen; Uric acid 

radioiodinated compounds: see Iodine, 

radioactive; Thyroid preps. & comps. 

rate of disappearance of exog. ACTH 

activity from, 1491 
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Boop (cont’d.) 
red blood cells versus plasma; distrib. of 
some 17-OH-CS between, 1411 

renal clearance: see Kidney 

serum; deshalogenase activity in, 1282 
serum glutamic-oxalacetic and pyruvic 
transaminase in toxemia of pregnancy, 425 
serum pattern of thyroid hormones in 
euthyroidism & hyperthyroidism, 548 
smears for detection of genetic sex: see 




















ex 
steroid half-life values; interpretation of, 











854 

steroids: see also Adrenal preps. & comps; 
Steroids 

sugar: see Carbohydrate metabolism; 


Diabetes mell.; Insulin 
sulfation factor activity in pituitary dis- 
orders, 743 
—— thyroid-serum ratios in P® study of cellu- 
lar metabolism, 306 
—— thyroidal substances: see Thyroid preps. 
& comps. 
—— thyroxine-binding protein: see Thyroid 
preps. & comps.; Protein 
triiodothyronine and other iodinated sub- 
stances: see Thyroid preps. & comps. 
—— TSH: see Pituitary preps. & comps. 
volume in pregnancy and the puerperium, 
403 
Bioop PreEssuRE: see Vascular system 
Bons: see also Calcium; Parathyroids 
acropachy, assoc’d with thyroid disease, 
1323 
—— bone disease, metabolic; tubular reabsorp. 
of phosphate in diff. diagnosis of, 1212 
bone lesions of Hand-Schiiller-Christian 
disease; disappearance foll’g treat. with 
cortisone & ACTH; effect of estrogen & 
thyroid on bone age, 239 
—— bony and soft-tissue changes in thyroid 
disease, 1323 
cartilage metabolism of sulfate-S*®; in- 
fluence of pituitary on, 743 
—— metacarpal (R,) shortened and pinna ossi- 
fied in unusual case of pseudo-pseudohypo- 
parathyroidism, 478 
—— osteoporosis and vertebral epiphysitis 
in 3 sisters with gonadal dysgenesis, 995 
short metacarpals; endocrine significance 
of, 1312 
skeletal maturation in infant of hyper- 
thyroid mother, 1 
Book ReaistEerR, 178, 280, 619, 873, 1021, 1183 
Brain: see also Mental; Nervous system; Stress 
—w—anencephalic fetuses; development of 
hormonal biosynthesis in thyroids of, 1437 
—— consciousness and sleep pattern, altera- 
tions of; effect on plasma 17-OH-CS, 432 
—— epilepsy and metacarpal signs, 1312 
—— sleep therapy, prolonged, and _ chlor- 
promazine; effect on PBI and plasma thy- 
roxine turnover, 692 
—— sonambulistic hypnotic state; anxiety in- 
duced in: effect on plasma hydrocortisone, 
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BraIn (cont’d.) 
subcortical stimulation of, and release of 
ADH, 1346 
aspen of fructose by; (EEG changes), 
509 
Breast: see also Ovary 
—— cancer; estrogen excretion before and 
after ovarian irrad’n and oophorectomy, 
1230 
—— cancer in Se women; effect 
of 2-methyl-dihydrotestosterone and tes- 
tosterone on HPG excretion in, 603 
— cancer; women bilat’y adrenalectomized 
for; changes in sexuality, 193 
—— effect of CG on in Klinefelter’s syndrome 
1667 
—— gynecomastia: see also Testis 
— gynecomastia in boy with Hand-Schiiller- 
Christian disease treated with ACTH and 
estrogens, 239 
— gynecomastia in familial male pseudo- 
hermaphrodism, 1110 
—— gynecomastia in unusual case of ad. 
dysfunction; effect of prednisone, 1506 
- gynecomastia, transient, recurrent, after 
removal of estrogen-secreting IC tumor of 
testis, 1331 
— lactation; changes in diabetes insipidus 
~ during, 805 
~ mammatropic activity, urinary, in thyro- 
toxicosis or adenoma developing after 
hypophysectomy for breast cancer, 717 
BuccaL SMEARS 
—— buccal, vaginal and urinary smears; effect 
of estrogen on cornification, 281 
— for estimation of sex chromatin: see Sex 
BuTANOL-EXTRACTABLE IopDINE (BEI): see Iodine 


14 
C see Radioactive 


MetHYL CorTICOSTEROIDS: see Adrenal 


preps. & comps. 
CALCIFEROL (vitamin D2): see Vitamins, D: 
Caucrium: see also Bone; Parathyroids 
and P metabolism; effect of 3:5:3’-tri- 
iodothyronine on in psychiatric patients, 
454 
— and P metabolism in diff. diagnosis of 
metabolic bone disease, 1212 
—— and P of serum in resistant case of hypo- 
parathyroidism treated with i.v. Dz, 224 
—— balance in pituitary dwarf treated with 
human growth hormone, 759 
calcification of lungs in unusual case of 
idiopathic hypoparathyroidism without 
sustained hypercalcemia, 1633 
—— excretion; influence of NaCl excretion on, 
1192 
— hypercalciuria in sarcoidosis; also idio- 
pathic, and that produced by vit. D; new 
suggestion re calcium metabolism, 658 
—— metabolism; effects of mytatrienediol and 
SC-8246 on, 1581 
— metabolism in case of acute fatal para- 
thyroid poisoning, 1481 
—— ossification of pinna and normal serum 
calcium level in unusual case of pseudo- 


C-21 
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Caucium (cont’d.) 
pseudohypoparathyroidism; effect of para- 
thyroid extract and calcium on, 478 
tolerance tests in case of Cushing’s syn. 
before and after implant’n of Y* into 
pituitary, 1144 
unusual response to vitamin Dz in 
idiopathic hypoparathyroidism; effect of 
A.T.10, 590 
CANCER: see also under organ involved 
metastatic malignancy; in vitro RBC up- 
take of T;'*! in, 103 
of adrenals: see Adrenal disorders; Cush- 
ing’s syndrome 
of pancrease: see Pancreas 
of prostate: see Prostate 
of thyroid: see Thyroid disorders 
patients bilat’y adrenalectomized for: see 
Adrenal disorders 
patients hypophysectomized for: see Pitui- 
tary disorders 
various neoplasms; Ca and P metabolism 
in; effect of corticosteroids, 1212 
CARBOHYDRATE METABOLISM: see also Diabetes 
mell.; Insulin; Pancreas 
acid mucopolysaccharide in the thyroid; 
effect of TSH, 257 
fructose; utilization of by the nervous 
system, 509 
—— glucagon; further studies on renal action 
of, 1274 
—— glucose in urine; effect of hydrolysis on 
estrogen conjugates, 1352 
—— glucose tolerance in aldosterone defi- 
ciency, 1023 
—— glucose tolerance in pituitary dwarf 
treated with human growth hormone, 759 
—— glucose utilization; kinetics; new method 
of data analysis, 1258 
—— hyperglycemia, glycosuria, ine’d aldo- 
sterone and glucocorticoid excretion in 
case of adrenocort. hyperplasia +metast. 
cancer of prostate, 967 
hypoglycemia, progressing to death, after 
operation for jslet-cell ca. of pancreas + 
Cushing’s syn., 1134 
CARBON (C"*): see Radioactive 
CARBON TETRACHLORIDE; liver damage due to in 
thyroidectomized rats; studies on serum 
thyroxine-binding proteih, 466 
CaRcINOMA: see Cancer; and under organ in- 
volved 
CaRDIOVASCU: 4R: see Heart; Vascular system 
CARTILAGE: see Bone 
CASTRATION: see Ovary; Testis 
CaTHECHOL AMINEs: see also Adrenal preps. & 
comps., epinephrine, norepinephrine 
— increased urinary excretion of, in absence 
of known chromaffin tumors; survey of 
802 patients, 1037 
CELLS 
beta and delta cells of adenohypophysis; 
response to adrenocort. disorders, 621 
cellular metabolism in the human thy- 
roid; uptake of P32 as measure of, 306 
chromaffin: see Chromaffin 
—cornification of, in buccal vaginal and 
urinary smears, 281 
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CrEtts (cont’d.) 
determination of sex by nuclear chromatin 
pattern: see Sex 
interstitial: see Testis 
interstitial-cell stimulating hormone 
(ICHS): see Pituitary preps. & comps. 
—— islet-cell carcinoma: see Pancreas 
—— mitoses in seminal vesicles of colchicine- 
treated rats as test for ICSH in urine, 980 
of pituitary gland: see also Pituitary, 
physiology & pathology 
CHEMICAL determination of aldosterone in urine, 
1151, 1302 
CHILDREN: see also Age; Congenital; 
Growth; Pregnancy, fetus; and 


Familial; 
under 


various endocrine disorders 
—— boy and father with pheochromocytoma, 
351 


— boy with congenital ad. hyperplasia and 
periodic fever; unusual plasma 17-KS pat- 
tern in, 266 
congenital adrenal hyperplasia: 
Adrenal disorders 
congenital goitrous cretinism: see Thyroid 
disorders, hypothyroidism 
cretinism and juvenile hypothyroidism: 
see also Thyroid disorders, hypothyroid- 
ism 
cretins; thyroid autoantibodies in parents 
and siblings of, 179 
exophthalmic goiter in, 138 

—— female infants; masculinization of, as- 
soe’d with estrogenic therapy alone during 
gestation, 1004 
fetal thyroid function and development; 
effect of maternal thyroid function on, 1 

—— fetus: see also Pregnancy 

-——— growth hormone: see Pituitary preps. & 
comps 

—— ICSH excretion as det’d by seminal vesicle- 
colchicine test, 980 

—— infant with bilat. ovotestes, 1661 

—— infantile cretins; cells of adenohypophysis 
in, 958 

—— interpretation of steroid half-life values 
in, 854 

—— metacarpal sign in, 1312 

—— newborn infants of adrenalect’d mothers; 
aldosterone excretion in, 1486 

— newborns; fetal masculinizing action of 
certain oral progestins, 1369 

—— precocious gonadotropin secretion in 6- 
year-old girl with congenital ad. hyper- 
plasia, 844 

—— puberty, precocious: see Puberty; Ovary; 
Testis 

— sulfation factor activity of serum in, 743 
taurine excretion in, 1126 

—— thyroid nodules; occurrence foll’g I 
therapy for hyperthyroidism, 127 

— two boys with unilat. cryptorchidism, 
spermatogenic precocity, hypertelorism 
and polydactyly, 1103 

— two young brothers; Addison’s disease in, 
726 
unusual case of idiopathic hypopara- 
thyroidism in a child, 1633 


see also 
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CHILDREN’s HospPITAL OF PHILADELPHIA, courses 
in pediatrics, 392 
CHLORIDE (salt): see 
chloride 
CHLORPROMAZINE; effect on PBI and plasma 
thyroxine turnover, 692 
CHOLESTEROL: see also Lipoproteins 
depression by triiodothyropropionic acid; 
effect on BMR, 490 
—— during 48-hour ACTH test, 
disorders, 895 
effect of betaine on, 770 
effect of hypophysectomy on in Graves’ 
disease, 840 
—— effect of thyroxine on, 117 
effect of di-3,3’,5’ -triiodothy ronine on in 
Graves’ disease, 1344 
— hypocholesteremic effect of androsterone, 
936 
in 17 mothers of cretins, 1 
CHORIONIC GONADOTROPIN: see Gonadotropins; 
Pregnancy 
CHROMAFFIN-CELL Tumors: see also Adrenal dis- 
orders, pheochromocytoma 
— chromaffin tumors; increased urinary ex- 
cretion of catechol amines in absence of; 
survey of 802 patients, 1037 
CHROMATIN, sex: see Sex 
CHROMATOGRAPHY: see Methods 
CHROMOPHOBE tumors: see Pituitary disorders 
C1pA AwArp: see Endocrine Society, awards 
Crrruosis: see Liver 
Cirric Acrp of serum in unusual case of idio- 
pathic hypoparathyroidism, 590 
CLIMACTERIC: _ see Estrogens; Menstruation; 
Ovary 
CLINICAL application of new test of pituitary re- 
serve, 875 
CiusBBineG of phalanges: see Bone 
CoLCHICINE-SEMINAL VESICLE test for deter- 
mination of ICSH in urine, 980 
Coutts: see Gastro-intestinal tract 
CoNFERENCEs: see Announcements 
ConGENITAL: see also Children; Familial; and un- 
der various endocrine disorders 
abnormalities, multiple, in 2 boys; note- 
worthy gonadal factors, 1103 
—— adrenal hyperplasia: see also Adrenal dis- 
orders 
——cretinism: see also Thyroid 
hypothyroidism 
—— goitrous cretinism; 
system in, 1446 
—— gonadal dysgenesis: see Ovary; Testis 
—— lingual goiter treated with triiodothy ro- 
nine, 363 
— virilizing adrenal hyperplasia in identical 
twins, 203 
ConGREsSEs: see Announcements 
ConsUGATED steroids: see Adrenal 
comps.; Estrogens; Steroids 
ConsciousnEss: see Brain 
ConrTENTs OF VoLUME 19, page i (December is- 
sue) 
Copper; interference by, in det’n of serum BEI, 


Electrolytes; Sodium, 


in thyroid 


disorders, 


defect of iodinating 


preps. & 


CorNIFICATION: see Cells; Estrogens 
Coronary ARTERY disease: see Heart 
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CorRECTION, 508 


Corticorps; CortTicosTERoIDs: see Adrenal preps. 


& comps.; Steroids 
CoRTICOSTERONE: see Adrenal preps. & comps. 


Corticotropin (ACTH): see Pituitary preps. 


and comps., ACTH 
Cortiso.: see Adrenal preps. & comps. 
CoRTISONE: see Miened preps. & comps. 
B-CoRTOLONE: see Adrenal preps. & comps. 
ven. wiesgatat see Pituitary preps. & comps., 


Courssgs: see also Grants; Announcements 
Endocrinology and metabolism 
—— assembly, postgraduate, in: see Endoc- 
rine Society 
—— gynecologic endocrinology: see New 
York University 
—— hormone conferences or symposia: see 
Laurentian Hormone Conference; In- 
ternational (8 Conferences, Congresses 
or Symposia); Rice Institute 
—— metabolic diseases: see Am. College 
Physicians 
—— physiology of cells (cancer): see Uni- 
versity of Texas 
oan: see Children’s Hospital of Philadel- 
phia 
Training Programs: see National Institutes of 
Health 
CREATINE; CREATININE: see Nitrogen 
CretiNism: see Thyroid disorders, hypothyroid- 
ism 
CrYPTORCHIDISM: see Testis 
Cusuina’s SynpRoME: see also Adrenal disorders; 
Pituitary disorders 
—— ACTH-induced; adrenal hyperresponsive- 
ness (17-OH-CS8), 269 
—— and functioning islet-cell ca. of pancreas, 
1134 
- beta and delta cells of adenohypophysis 
in, 621 
— Cushingoid phenomena produced by cer- 
tain adrenal steroids in treat. of virilizing 
ad. hyperplasia, 203 
—— Cushingoid signs in child treated with 
ACTH for Hand-S.-Christian disease, 239 
—— ICSH excretion in, by seminal vesicie- 
colchicine test, 980 
—— implantation of pituitary with Y, 1144 
—— influence of estrogen on 17-OH-CS in, 
1381 
—— melanophore hormone in blood; attempts 
to assay, 1553 
—— 17-OH-CS response to SU-4885 in new 
tests of pituitary reserve, 875 
— pituitary tumors in, 1523 
—— pregnant adrenalecit’d women and their 
infants; aldosterone excretion in, 1486 
—— rate of disappearance of ACTH activity 
from plasma in, 1491 
—— stimulation of aldosterone secretion by 
ACTH in, 1185 
—— varying degrees of; 17-KS and 17-KGS 
excretion in diff. diagnosis, 1471 
—— with carcinoma; urinary steroids, especi- 
ally pregnanetriolone, in, 608 
— woman bilat’y adrenalectomized for; pre- 
eclampsia in, 987 
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D, (vitamin): see Vitamins 

Datty variations: see also Diurnal 

in thyroidal I" uptake, 632 

Dara analysis: see Methods 

DearmMvutisM, mental retardation and goiter cor- 
related with serum PBI and BEI in non- 
cretins of a severe endemic goiter area in 
India, 228 

DEHYDROEPIANDROSTERONE: see Androgens 

Dettra Cetus: see Pituitary physiology & pa- 
thology 

DESHALOGENASE: see Enzymes 

DeE(s)OXYCORTICOSTEROIDS; DE(s)oxYcoRTICO- 
STERONE: see Adrenal preps. & comps. 

DEXAMETHASONE: see Adrenal preps. & comps. 

D1aBETEs InsiPipvUs: see Pituitary disorders 

DiaBETES MeE.uitus: see also Carbohydrate 
metabolism; Insulin; Pancreas 

—— coexistent with Addison’s disease (3 

cases); metabolic interrelationships, 797 

diabetic pregnancy urines; hydrolysis of 

estrogen conjugates in, 1352 

—— glucose (sugar), tolerance tests: see also 

Carbohydrate metabolism 

_ , ARE effect of hypophysectomy, 

1 











in unusual case of pseudo-pseudohypo- 
parathyroidism, 478 
incidence in children with exoph. goiter, 
138 
insulin: see also Insulin; Pancreas 
insulin resistance in, due to neutralizing 
antibodies, 1055 
—— pituitary destruction in; Houssay phe- 
nomenon, 1642 
—— thyroidal and renal function in, 330 
Diet: see also Vitamins 
—— high-protein and high-alcohol; effect on 
taurine excretion, 1126 
—— low-calcium, in various studies, 658, 1581, 
1683 : 
—— low-sodium; stimulation of aldosterone 
secretion by ACTH during, 1185 
DIETHYLSTILBESTROL: see Estrogens 
DIHYDROTACHYSTEROL (A.T.10) 
and oral calciferol; resistance to, in treat. 
of hypoparathyroidigm, 224 
response to, in unusual case of idiopathic 
hypoparathyroidism, 590 
DuopoTHYRONINE: see Thyroid preps. & comps. 
DiropoTyRosINE: see Thyroid preps. & comps. 
DIvuRNAL 
—— daily variation in thyroidal I uptake, 
632 
—— pattern of plasma free 17-OH-CS in pa- 
tients receiving stilbestrol, 1381 
variation in excretion of 17-KGS, 907 
variation in plasma dehydroepiandro- 
sterone; effect of HCG on, 1405 
variation in plasma 17-OH-CS, 432 
variation in plasma 17-OH-CS; effect of 
continuous i.v. infusion of small amts. of 
ACTH on, 334 
—— variation in sulfation faetor activity of 
serum, 743 
—— variation; lack of, re serum PBI, 1495 
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Dwarrism: see also Growth; and under yarious 
endocrine disorders 

and metacarpal signs, 1312 

—— boy with dwarfism and ant. pit. insuff’y; 

failure of insulin to affect growth, 248 

cretinism: see Thyroid disorders, hypo- 

thyroidism 

gonadal dysgenesis: see Ovary; Testis 

in case of complete sex reversal, 375 

in unusual case of pseudo-pseudohypo- 

parathyroidism, 478 

—— pituitary dwarf; metabolic changes pro- 
duced in by human growth hormone (Li), 

759 

















—— pituitary dwarfism; sulfation factor ac- 
tivity of serum in, 743 
Dyrna@: see also Stress 
dying patients; increased excretion “of 
catechol amines in, 1037 
—— patients dying suddenly; TSH content of 
hypophysis, 35 
DysGENEsis: see Adrenal disorders; Ovary; 
Testis; Sex; Thyroid disorders, hypothyroid- 
ism, cretinism 





Eas, pinna, ossification of; unusual feature in 
pseudo-pseudohypoparathyroidism, 478 
EcuaAmpsia: see Pregnancy 
EpEMa: see also Water; Kidney 
—— acute effects of parathyroid extract in, 
681 


Epitor, Letters to: see Letters to the Editor 

ELECTROENCEPHALOGRAM: see Brain 

ELECTROLYTES: see also Calcium; 
Sodium 

abnormal levels; TSH content of hy- 

pophysis in cases of, 35 

balance in Addison’s disease +diabetes 

treated with corticosteroids, 797 

—— balances (Ca, K and P) in 14-year-old 

boy with ant. pituitary insuff’y; effect of 

insulin on, 248 

chloride, Na and K; effect of i.v. dl-aldo- 

sterone acetate on, 289 

—— metabolism in chronic adrenocort. dys- 

function, incl. aldosterone deficiency, 1023 

of blood in unusual case of idiopathic 

hypoparathyroidism, 1633 

of blood, muscle and urine in case of ad. 

hyperplasia +metast. cancer of prostate, 

with hypokaliemic alkalosis, 967 

of serum in islet-cell ca. of pancreas + 

Cushing’s syn., 1134 

of serum in postpartum pituitary necrosis, 

1420 

total solute cone. of urine in study of 

effect of subcortical stim. of brain on 

ADH release, 1346 

—— urinary; influence of estrogen on effect of 

i.v. cortisol in Addison’s disease, 1381 
“LECTROPHORETIC alterations in serum proteins: 
see Protein 

EnpeEmic GoiTeEr: see Thyroid disorders, goiter 

ENDOCRINE: see also Androgens: Estrogens; 
Gonadotropins: Insulin; Progesterone: Ster- 
oids; and under various endocrine glands 


Potassium; 
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ENDOCRINE (cont’d.) 
endocrine gland function; variations in, 
in postpartum pituitary necrosis, 1420 
endocrine significance of short meta- 
carpals, 1312 
—— endocrine studies in familial male pseudo- 
hermaphrodism, 1110 
ENDOCRINE SOCIETY 
ANNUAL MEETING 
Forty-First, Atlantic City, N.J., June 4-6, 


1959 
announcements of, 172, 275, 385, 
494, 613, 736 
program (last session, 
Am. Diabetes A.), 494 
Forty-Second, Miami Beach, Florida, June 
9-11, 1960 
announcements of, 864, 1014, 1174, 
1360, 1513, 1688 
AWARDS: (Koch Medal; Ciba Award; Ayerst 
Fellowship; Squibb Fellowship; Schering 
Scholar; Upjohn Scholar) 
For 1959 
announcements of, 173, 276, 385, 502, 
613, 736 
recipients of, 857 
For 1960 
announcements of, 864, 1016, 1176, 
1362, 1515, 1690 
FELLOWSHIPS: see Endocrine Society, awards 
FIRST INTERNATIONAL CONGRESS OF ENDO- 
CRINOLOGY, Copenhagen, Denmark, July 
18-23, 1960: announcements of, 388, 616, 
867, 1179, 1517, 1622 (program) 
JOURNAL OF CLINICAL ENDOCRINOLOGY & ME- 
TABOLISM: see Journal 
KOCH MEDAL: see Endocrine Society, awards 
OFFICERS, COUNCIL, PUBLICATIONS COMMITTEE, 
EDITORAL BOARD AND EDITORS 
—— For 1958-59: see general information 
pages, front advertising section, Jan.— 
June issues 
For 1959-60: see Ibid., July—Dec. issues 
POSTGRADUATE ASSEMBLY IN ENDOCRINOLOGY 
AND METABOLISM (Eleventh; San Fran- 
cisco, California, Nov. 9-13, 1959; spon- 
sored jointly with the Univ. of California 
School of Medicine and Dept. of Contin- 
uing Medical Education) 
announcement of, 278, 387, 504, 616, 
739 (with program), 866, 1018, 1178, 
1364, 1517 
ENDOCRINOLOGY 
—— assemblies, conferences, meetings, sym- 
posia: see Endocrine Society; and under 
Announcements 
—— courses: see Courses 
—— grants: see Endocrine 
Goiter Assoc.; Grants 
ENDOMETRIUM: see Menstruation 
ENZYMES 
iodinase and oxidase; study of defect in 
iodinating system in congen. goitrous 
cretinism, 1446 
iodotyrosine deshalogenase activity in 
normal and diseased thyroids, 1282 
—— phosphatase, alkaline; absence in testes of 
a male pseudohermaphrodite, 1110 











joint, with 























Society; Am. 
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ENZyYMEs (cont’d.) 
— phosphatase of serum, acid and alk., in3 
sisters with gonadal dy: sgenesis, 995 
—— phosphatase of serum in prostatic cancer; 
effect of norethandrolone on, 183 
—— transaminases, SGO-T and SGP-T, in 
toxemia of pregnancy, 1425 
EOSINOPHILIC GRANULOMA: see Hand-Schiiller- 
Christian disease 
EosINopPHILs: see Blood 
Epivepsy: see Brain 
EPINEPHRINE: see Adrenal preps. & comps. 
ERYTHROCYTES: see Blood 
EsTRADIOL: Estrin: Estriou: see Estrogens 
STROGENS: see also Menstruation; Ovary; Pro- 
gesterone; Pregnancy; Sex; Steroids; Uterus 
— and castration therapy in case of pros- 
tatic cancer; development of hypokaliemic 
alkalosis; ad. hyperplasia and ine’d gluco- 
corticoid excretion, 967 
—— diethylstilbestrol and ethinyl estradiol; 
influence on secretion, disposition and 
biologie activity of cortisol, 1381 
—— diethylstilbestrol; failure to affect thy- 
roidal accum. and renal clearance of I!*', 
1245 
effect of CG on in Klinefelter’s syn., 1667 
—— effect on cornification in vaginal, buccal 
and urinary smears, 281 
— effect on in vitro RBC uptake of T;!*!, 103 
—— estradiol-178; stimulation of respiration 
of pituitary slices by, 1357 
—— estrogen conjugates; hydrolysis of, in dia- 
betic pregnancy urines, 1352 
—— estrogen therapy in boy with Hand- 
Schiiller-Christian disease; gynecomastia 
and advance in bone age, 239 
— estrogen-secreting interstitial-cell tumor 
of testis; transient, recur. gynecomastia 
after removal of; urinary estrogens, gona- 
dotropin and 17-KS, 1331 
—— estrone, estradiol-178 and estriol excre- 
tion in breast cancer; effect of ovarian ir- 
rad’n and oophorectomy, 1230 
—— estrone, estradiol and estriol; isolation and 
identif’n in human pregnancy plasma, 1619 
—— excretion in aldosterone deficiency, 1023 
excretion in sisters with gonadal dysgene- 
sis; response to CG, 995 
—— excretion in six-year-old girl with gonado- 
tropin secretion and ad. hyperplasia, 844 
—— excretion in ten-year-old girl with ad. 
hyperplasia, 847 
——long-term estrogen therapy; cells of hy- 
pophysis in patients receiving, 1381 
—— mytatrienediol and SC-8246; metabolic 
effects of, 1581 
—— stilbestrol; effect of cire’g thyroid hor- 
mone, 783 
—— stilbestrol therapy during gestation; mas- 
culinization of female infants associated 
with, 1004 
—— urinary, in thyrotoxicosis or thyroid 
adenoma developing after hypophysec- 
tomy, 717 
EstrRONE: see Estrogens 
ETHINYL EsTRADIOL: see Estrogens 
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17a-ETHYNYL derivatives of 19-nortestosterone: 
see Androgens: Progestins 

ETIOCHOLANOLONE: see also Adrenal preps. & 
comps.; Androgens 

possible presence in serum of boy with 

periodic fever and congenital ad. hyper- 

plasia, 266 

EunucuismM; Eunucnorptism: see Testis 

EXopHTHALMIC GoITER: see Thyroid disorders, 
hyperthyroidism 

EXxopHTHALMOsS: see Eyes; Thyroid disorders, 
hyperthyroidism 

EyYEs 





idiopathic 





hypoparathyroidism, 590 

—— diabetic retinopathy, with or without 
nephropathy; assay of thyroid function in, 
330 





exophthalmos; effect of hypophysectomy 
on, 840 

exophthalmos in children with hyper- 
thyroidism, 138 

exophthalmos, malignant edematous; 
treatment by implanting Y* into the 
pituitary, 583 

—— hypertelorism and polydactyly in 2 boys 
with unilat. cryptorchidism and spermato- 
genic precocity, 1103 

ophthalmologic disorders in Cushing’s 
syn.+pituitary tumor, 1523 

orbital tissue swelling (biopsy) and 
acropachy in I['*!-treated Graves’ disease, 
1323 

retrobulbar neuritis; prolonged ACTH 
therapy resulting in adrenal hyperrespon- 
siveness, 269 

















Pasa: see also Children; Twins 
ddison’s disease in 2 young brothers; 
discussion of ‘familial’ aspect, 726 
in one family; 3 cases of struma lympho- 
matosa, 1121 
—— male pseudohermaphrodism with labial 
testes and partial feminization; endocrine 
and genetic aspects, 1110 
—— metacarpal signs, 1312 
—— pheochyromocytoma in father and son; 
8th known affected “kindred, 351 
—— three sisters with gonadal dysgenesis, 995 
Far: see Cholesterol; Lipoproteins; Obesity 
FEDERATION of Socs. of Gynecology & Obstetrics, 
French Language; 18th Congress, 508 
FEEBLE-MINDED States: see Mental 
FELLowsuHIPs: see Endocrine Society awards; 
Grants : 
FEMALE, FEMINIZATION: see Ovary; Sex 
FERTILITY: see Ovary; Pregnancy; Testis 
Fetus: see Pregnancy; Children, newborn 
Fever: see Temperature 
FINGERS AND HAND 
acropachy, 
sease, 1323 
fingernails; trophic changes in unusual case 
of idiopathic hypoparathyroidism, 590 








associated with thyroid di- 








—— polydactyly in 2 eryptorchid boys with 
congenital abnormalities and spermato- 
genic precocity, 1103 
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Finaers & HAnp (cont’d.) 

short metacarpals. 478, 1312 

FLUOROCORTISOL; FLUOROHYDROCORTISONE: see 
Adrenal preps. & comps. 

Fo.uicLE-STIMULATING HorMoNE (FSH): see 
Gonadotropins 

Fructose: see Carbohydrate metabolism 

FSH: see Gonadotropins 





Gau BLAppER: see Liver 
Gamma CELLS: see Pituitary, physiology and 
pathology 
GAstRO-INTESTINAL 
—— anorexia nervosa and gastro-intest. ca- 
chexia; response to SU-4885 test for pitui- 
tary reserve, 875 ‘ 
—— gastric HCl; effect of fructose +insulin on, 
509 
—— gastro-intestinal operations; adrenal re- 
sponse to stress, 849 
—— gut; bacterial activity reduced by neo- 
mycin; effect on 17-KS, 444 
—— intestinal absorption of calcium; effect of 
mytatrienediol, 1581 
—— intestinal compensation re hypercalciuria 
of sarcoidosis and vitamin D therapy, 658 
—— rectal infusion of cortisol in cas2 of ulcera- 
tive colitis; excretion of 17-KS following, 
444 
—— stomach extensively calcified in unusual 
ase of idiopathic hypoparathyroidism, 
1633 
GENETIC: see Ovary; Testis; Sex 
GESTATION: see Pregnancy 
GLOBULIN: see Protein 
GLOMERULAR FiLtTRaATION Rate: see Kidney 
Guucagon: see Carbohydrate metabolism 
GuucosEe: see Carbohydrate metabolism; Dia- 
betes mell.; Insulin 
Guivucocorticorps: see Adrenal preps. & comps. 
Guutamic-OxaLacetic & Pyruvic transamina- 
ses: see Enzymes 
GLYCOCYAMINE: see Betacyamine 
GiycosurtIA: see Carbohydrate 
Diabetes mell. 
Gorter: see Thyroid disorders 
GoNnaADAL DysENEsIs: see Ovary; Testis 
GonapotropIns: see also Pituitary preps. & 
comps.; Pregnancy 
—— chorionic; effect in Klinefelter’s syn., 1667 
—— chorionic; effect on estrogen excretion in 
sisters with gonadal dysgenesis, 995 
—— chorionic; effect on urinary 17-KS in 10- 
year-old girl with congen. ad. hyperplasia, 
847 
—— chorionic; effect on urinary pregnanetriol 
in 9 men with functioning testes, 1399 
—— chorionic; excretion in bilat’y adrenalect’d 
woman with pre-eclampsia, 987 
—— chorionic; response to, in familial male 
pseudohermaphrodism, 1110 
excessive urine and tumor content of, in 
case of precocious puberty +hepatoma, 
1651 
excretion in a case of complete sex re- 
versal, 375 


metabolism; 
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GONADOTROPINS (cont’d.) 

—— excretion in man with estrogen-secreting 
IC tumor of testis and transient recurr. 
gynecomastia, 1331 

—— excretion in patients with gonadal dys- 

genesis and metacarpal sign, 1312 : 

excretion in pituitary dwarf treated with 

human growth hormone, 759 

—— excretion in postpartum pituitary necro- 
sis, 1420 

—— excretion in thyrotoxicosis or thyroid 
adenoma developing after hypophysec- 
tomy, 717 F 

—— excretion in two boys with mult. congeni- 

by eats and spermatogenic precocity, 

excretion in unusual case of ad. dysfunc- 

tion in the male; effect of prednisone, 1506 

—— FSH excretion in sisters with gonadal 
dysgenesis, 995 

—— FSH, urinary, in some patients with 
myxedema, 895 

—— HCG; effect on plasma 17-OH-CS, de- 
Ties OnE nTEEae and androsterone, 








——— homogeneous gonadotropin (HMG); prep- 
ration of, from human menopausal urine; 
FSH and LH activity, 827 
—— HPG; assay of, from male and postmeno- 
pausal urine; question of dual nature, 518 
—— HPG, urinary; effects of 2-methyl-dihy- 
drosterone and of testosterone on, 603 — 
—— ICSH in urine; seminal vesicle-colchicine 
test for determination of, 980 
—— precocious gonadotropin secretion in 6- 
year-old girl with congen. ad. hyperplasia, 
844 
GoNnADs: see Ovary; Testis 
Gout; effect of glucagon on renal excretion of uric 
acid and N in, 1274 
GRANTS 
—— awards: see Endocrine Society; Am. 
Goiter A.; Am. Urological A. ; 
—— grant-in-aid: see Am. Soc. Study of 
Sterility . 
—— grants of hormones: see National Insti- 
tutes of Health 
—— training programs: see National Insti- 
tutes of Health 
GrRAvEs’ Disease: see Thyroid disorders, hyper- 
thyroidism : 
GrowtTHu: see also Children 
—— dwarfism: see Dwarfism 
effect of exophthalmic goiter on, in 
children, 138 
—— hormone: see also Pituitary preps. & 
comps 
—— hormone (Li): metabolic changes pro- 
duced by in a pituitary dwarf, 759 
—— rate of growth in 14-year-old boy with 
ant. pit. insuff’y and dwarfism; failure of 
insulin to induce a change in, 248 
GYNECOMASTIA: see Breast 
Guanrpoacetic Acip (glycocyamine): see Beta- 
cyamine 








hirsutism and infertility in women; treat- 

ment with small doses of adrenal steroids, 

1069 

—— hirsutism in young women; pattern of 
serum proteins and steroid excretion, 252 

——— hirsutism; taurine excretion in, 1126 

hirsutism: see also Adrenal. disorders; 

Cushing’s syndrome; Virilization 

of body in old people, 1597 

HAND-ScHULLER-CHRISTIAN DISEASE treated 
with cortisone and ACTH; disappearance of 
bone lesions, 239 

Hasuimoto’s THyRoIpITIs: see Thyroid disorders 











HCG (human chorionic gonadotropin): see 
Gonadotropins 
HEART 





basal heart rate; effect of dl-3,3’,5’-triiodo- 

thyronine on in Graves’ disease, 1344 

congestive heart failure; stim. of aldo- 

sterone secretion by ACTH, 1185 

— coronary artery disease; effect of beta- 
cyamine on atherogenic index, 770 

—— muscle in acute fatal parathyroid poison- 
ing, 1481 

——— myocardial infarction; 
hypophysis in, 958 

—— severe heart disease; alterations of thyroid 

function in, measured by [I'8!, 949 

supraventricular tachycardias; turnover 

of i.v. thyroxine-I'* and erythrocyte up- 

take of T;'*! in; effect of KI, 92 

HEAT: see Temperature 

Hepatitis: see Liver 

Hepartoma: see Liver 

HeEreEpITy: see Congenital; Familial 

HeRMAPHRODISM: see Adrenal disorders; Ovary; 
Testis; Sex 

Hexvronic acid in the thyroid, 257 

Hirsutism: see Hair; Adrenal disorders; Cush- 
ing’s syndrome; Virilization 

HorMoNEs: see also Androgens; Estrogens; En- 
docrine; Gonadotropins; Insulin; Proges- 
terone; Steroids; and under various en- 
docrine glands 

—— available at NIH: see National Institutes 

of Health 

hormonal factors; evaluation of re low 

17-KS excretion in bilharzial cirrhosis, 

1626 

—— relation to loss of body hair in old people, 
1597 

—— role of, in human behavior, 193 

— whence and whither, 1563 





cells of adeno- 








HuMAN 
—— gonadotropin (HCG, HPG): see Gonado- 
tropins 
— — growth hormone (Li): see Pituitary preps. 
& comps. 


HyprocortisoneE: see Adrenal preps. & comps. 

Hyprotysis: see Methods 

118-HypDROXYANDROSTERONE: see Adrenal preps. 
& comps. 

17-HyproxycortTicosTEROIDS (17-OH-CS8): see 
Adrenal preps. & comps. 

17-HypROXYDESOXYCORTICOSTERONE: see Adrenal 
preps. & comps. 
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118-HyDROXYETIOCHOLANOLONE: see Adrenal 
preps. & comps. 

17-HYDROXYPREGNANOLONE: see Adrenal preps. 
& comps, C-21 methyl steroids 

17-HyDROXYPROGESTERONE: see Progesterone 

HyYPERALDOSTERONISM: see Adrenal disorders 

Hyperca.ciuria: see Calcium 

HyperGLyceMiA: see Carbohydrate metabolism; 
Diabetes mell. 

HyYPERTELORISM: see Eyes 

HYPERTENSION: see Vascular system 

HYPERTHYROIDISM: see Thyroid disorders, hyper- 
thyroidism 

Hypertricuosis: see Hair, hirsutism 

Hypnosis: see Mental 


HyYpoGENITALism: see Ovary; Testis; Pituitary 
disorders 
HypoGiyceMiA: see Carbohydrate metabolism; 


Diabetes mell.; Insulin 
HypoGonapIsM: see Ovary; Testis 
HyYPoMETABOLISM: see Basal metabolism; Thy- 
roid disorders 
HyYPOPARATHYROIDISM: see Parathyroids 
HypopituirarisM: see Pituitary disorders 
HypopuHyseEctTomy: see’Pituitary 
Hypopuysis: see Pituitary 
Hypotuyroipism: see Thyroid disorders, hypo- 
thyroidism 


Icsu (interstitial-cell stimulating hormone): see 
Gonadotropins 

IpriopaTHic HyPOPARATHYROIDISM: see Parathy- 
roids 

ImMuNoLOoGy: see Antibodies 

INDEX TO VOLUME 19: author, 1700; subject, 1708 

InpIA, severe endemic goiter area; correlation of 
deafmutism, mental retardation and goiter 
with serum PBI and BEI in non-cretins, 228 

INDIANS, Venezuelan; elevated thyroidal [at up- 
take in absence of goiter, 1440 

Inrants: see Children; Pregnancy, fetus 

INFECTIONS, various; ine’d excretion of catechol 
amines in, 1037 

INFERTILITY: see Ovary; Testis; Sex 

INSULIN: see also Carbohydrate metabolism; 
Diabetes mell. . 

failure of, to induce change in rate of 

growth in 14-year-old boy with ant. pit. 

insuff’y and dwarfism, 248 

insulin plus fructose; utilization by ner- 

vous system, 509 

insulin-glucose tolerance curves in obesity, 

in study of adrenocort. function, 344 

~—— insulin tolerance in postpartum pituitary 

necrosis, 1420 

of blood foll’g operation in woman with 

islet-cell ca. of pancreas-+Cushing’s syn.; 

(no insulin in tumor tissue post mortem), 

1134 

requirements in diabetes-+Addison’s dis- 

ease, 797 

resistance due to neutralizing antibodies 

(studies with insulins from various spe- 

cies), 1055 

—— sensitivity in diabetes mell. with pituitary 
destruction, 1642 
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INTERNATIONAL 

—— Congress of Endocrinology: see Endocrine 
Society 

—— Congress of Internal Medicine, 618 

—— Congress on Irradiation of Endocrine 
Organs, 508 

—— Goiter Conference: see American Goiter 
Association 

—— Overseas meeting, Academy of Pathology, 
1521 


—— Society of Cybernetic Medicine, founding, 
1182 
—— Symposium on Drugs Affecting Lipid 
Metabolism, 1699 
— Symposium on Radioactive Isotopes in 
Clinical Medicine and Research, 872 
INTERPRETATION of steroid half-life values, 854 
INTERSEX: see Ovary; Testis; Sex 
InTER-SocieTy CyToLocy CouNciL meeting, 872 
INTERSTITIAL-CELL STIMULATING HORMONE 
(ICSH): see Gonadotropins 
INTERSTITIAL CELLs: see Testis 
INTESTINES: see Gastro-intestinal tract 
IopINE: see also Thyroid 
butanol-extractable iodine; interference 
by copper in det’n of, 380 
—— effect of KI in supraventric. tachycardia, 
92 
—— exogenous; effect on in vitro erythrocyte 
uptake of T)1, 103 
— iodide; effect. on action of TSH after 
hypophysectomy, 19 
—— iodide, stable; effects of varying amounts 
on thyroid function, 567 
—— iodinated compounds: see also Thyroid 
preps. & comps. 
iodinating system; defect in, in congen. 
goitrous cretinism, 1446 
‘—— iodotyrosine deshalogenase activity in 
normal and diseased thyroids, 1282 
—— Lugol’s solution; effect in P%? study of 
thyroidal cellular metabolism, 306 
—— metabolism in goitrous cretins, 638 
—— PBI and BEI in non-cretins correlated 
with goiter, deafmutism and mental re- 
tardation in severe endemic goiter area of 
India, 228 
—— PBI and free iodine of serum; effect of 
oral Lipiodol on, 234 
— PBI and I?! uptake; effect of hypophysec- 
tomy on in Graves’ disease, 840 
—— PBI and TBG in various disorders, 84 
—— PBI and TBP in liver disease, 466 
—— PBI and the ten-minute uptake of I'*! in 
diagnosis, 557 
— PBI and thyroxine turn over; effect of 
prolonged sleep therapy and chlorpro- 
mazine on, 692 
—— PBI and urinary I” compared with 
thyroidal I'*! re daily variations, 632 
—— PBI after implantation of pituitary with 
Y° for treat. of malig. exophthalmos, 583 
—— PBI, BEI and ["*! uptake in offspring of 
hypo- and hyperthyroid mothers, 1 
—— PBI, BMR and thyroidal secretion rate; 
effect of T; and T, on, in various thyroid 
states, 317 








SUBJECT INDEX TO VOLUME 19 1721 


IopDINE (cont’d.) 
I; effect of estrogen and androgen on, 

783 

—— PBI in pituitary dwarf treated with hu- 
man growth hormone, 759 

—— PBJ; lack of diurnal variation in, 1495 

——— therapy; — on in vitro RBC uptake of 
[431_/-T;, 129 

RADIOACTIVE 

T'31 clearance and PBI in assay of thy- 

roidal function -in diabetes, 330 

—— ]'*! jn placenta, blood and muscle of 
hypo- and hyperthyroid dogs and their 
pups, 1 

—— J'*! techniques in study of thyroid func- 
tion in severe heart disease, 949 

—— [%! therapy for hyperthyroidism in 
children; thyroid nodules following, 127 

—— ]'*!; thyroidal accum. and renal clear- 
ance; failure of diethylstilbestrol to 
affect, 1245 

—— J'*!; thyroidal accum. of;‘effect of TSH 
on in thyrotoxicosis, 1252 

—— J*l-thyroxine survival time; effect of 
estrogen and androgen, 783 

—— ]l-treated Graves’ disease; develop- 
ment of acropachy, 1323 

——- ]*_]-triiodothyronine; RBC uptake in 
vitro; experience with in routine clinical 
laboratory, 1292 

—— J]! uptake and PBI during 48-hour 

ACTH test in thyroid disease, 895 

T'3t uptake and PBI during T; therapy in 

psychiatric disorders, 454 

I's! uptake and PBI; effect of hypophy- 

sectomy on in Graves’ disease, 840 

—— J! uptake and PBI; effect of oral 
Lipiodol on, 234 

—— J]! uptake and PBI"; effect of TSH; 
time- and dose-reponse relationships, 28 

—— ]3! uptake and PBI in acromegaly; 
effect of hypophysectomy, 1500 

—— [31 uptake and PBI in Hashimoto’s 
thyroiditis and related thyroidal dis- 
orders, 45, 53 

—— [8! uptake and PBI in hypophysect’d 
patients; action of TSH on, as influenced 
by iodide, 19 

—— |}! uptake and PBI in postpartum 

pituitary necrosis, 1420 

-I'3t uptake and PBI in unusual case of 

idiopathic hypoparathyroidism; effect 

of TSH, 1633 

— pia uptake : and serum levels in study of 

effect of varying amounts of stable 

iodide on thyroid function, 567 

I'3! uptake; daily variations in, 632 

—— ]'5! uptake elevated in absence of goiter, 
in Venezuelan Indians, 1440 

— [3 uptake in Addison’s disease compli- 

cated by Graves’ disease, 1497 

—— [*! uptake in congenital goitrous cre- 
tinism; effect of thiocyanate, 1446 

—— I‘! uptake, PBI and TI; effect of dl-3, 
3’,5’-triiodothyronine on, in Graves’ 
disease, 1344 

—— |" uptake, PBI'*!, BEI"!, radioiodi- 
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IoDINE (cont’d.) 
RADIOACTIVE (cont'd.) 
nated thyronines and tyrosines in goit- 
rous cretins, 638 
in study of effect of TSH on turnover 
rates of thyroxine and triiodothyronine, 
733 
—— in study of hormonal biosynthesis in 
fetal thyroid, 1437 
—— in study of lingual goiter, 363 
—— in study of serum patterns of thyroid 
hormones, 548 
— in study of thyroid adenoma or thyro- 
toxicosis developing after hypophysec- 
tomy, 717 
— plasma thyroxine! turnover and PBI; 
effect of prolonged sleep therapy and of 
chlorpromazine on, 692 
— radioiodinated compounds of serum in 
euthyroid and hyperthyroid patients; 
effect of hypophysectomy, 953 
- ten-minute I! uptake; clinical study, 
and comparison with other tests, 557 
—— turnover of i. v. thyroxine-I'*' and 
erythrocyte uptake of T;!%! in supra- 
ventric. tachycardias, 92 
IoDOTHYRONINES: see Iodine; Thyroid preps. & 
comps 





IoDOTYROSINE DESHALOGENASE: see Enzymes; 
Iodine 

IopoTYROSINES: see Thyroid preps. & comps.; 
Iodine 


Ion ExcHANGE CHROMATOGRAPHY: see Methods 

Iron, of serum in sleep and activity, 432; in 
diabetes+pit. destruct., 1642 

IRRADIATION: see Radioactive; Roentgen rays 

IsLET-CELL CARCINOMA: see Pancreas 


[ Prine see Liver 
JOURNAL OF CLINICAL ENDOCRINOLOGY AND 
METABOLISM 
— Acknowledgments, 869 
- Contents of Vol. 19 (1959), page i, De- 
cember issue 
—— Editorial Board, Editors, Publications 
Committee: see editorial page, front sec- 
tion, each issue 
— Index, year 1959 (Vol. 19): author, 1700; 
subject, 1708 
Letters to the Editor: see Letters to the 
Editor 
JUVENILE: see Children 





17- K srocente Steroips (17-KGS); see Ad- 
renal preps. & comps.; 17-OH-CS; Steroids 

17-KETOPREGNANETRIOL: see Adrenal preps. & 
comps, C-21 methyl steroids 

17-KeTosTEROIDsS: see Steroids, 17-KS; also 
Adrenal preps. & comps. 

KipNeEy: see also Urine 

diminished renal function and states of 

edema; acute effects of parathyroid extract 

in; tubular reabsorp. of P, 6 





—— diuresis: see also Pituitary disorders 
(diabetes insip.); preps. & comps., (anti- 
diuretic hormone, post. pit. extr. ); Water 
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KipneEy (cont’d.) 

in acute fatal parathyroid poisoning, 1481 
nephrosis; in vitro RBC uptake of T;!*" in, 
103 











renal action of glucagon, 1274 

renal and thyroidal function in diabetes, 

330 

renal clearance of I'*!; failure of diethyl- 

stilbestrol to affect, 1245 

renal clearance of I'*!in goitrous cretins, 638 

renal clearance of plasma cortisol, 1223 

renal disease; hydrocortisone vs. predni- 

solone metab. in, 526 

renal excretion of NaCl; influence on ex- 

cretion of Mg and other ions, 1192 

renal function in chronic adrenocort. dys- 

function, 1023 

renal reabsorption of phosphate in un- 

usual case of idiopathic hypoparathyroid- 

ism, 590 

— renal status in hypercalciuria of sarcoido- 

sis, 638 

tubular reabsorption of phosphate in the 

diff. diagnosis of metabolic bone disease 

and renal calculi, 1212 

uremia; TSH content of hypophysis in, 35 

Kinetics of glucose utilization; new method of 
data analysis, 1258 

KLINEFELTER’S SYNDROME: see Testis; Sex 

Kocu MEDAL OF THE ENDOCRINE SOCIETY: see 
Endocrine Society awards 
































Liacratron: see Breast 

LACTONE, steroidal: see SC-9420 

LAURENTIAN HoRMONE CONFERENCE, program, 
390 

LETTERS TO THE EpiTor, 263, 266, 269, 375, 380, 
485, 487, 490, 603, 608, 732, 733, 840, 844, 
847, 849, 854, 1004, 1011, 1344, 1346, 1350, 
1352, 1357, 1486, 1491, 1495, 1497, 1500, 
1503, 1506, 1510, 1680, 1682, 1683 

LevuKocytEs: see Blood; Sex, chromatin 

Leypia CELts: see Testis, interstitial cells 

LH: see Gonadotropins 

Li GrowrH HorMoneE (human): see Pituitary 
preps. & comps. 

LinGuaL GortErR: see Thyroid disorders 

Lrrrps: see Cholesterol; Protein, lipoproteins 

LirropoL, oral: effect on I'3* uptake and PBI, 234 

LipopRoTEtINs: see also Cholesterol; Protein 

of serum; effect of betaine on, 770 

of serum; effect of thyroxine on, 117 








LIVER 

bilharzial cirrhosis; excretion of 17-KS; 
effect of testosterone on, 1626 

cirrhosis; attempts to assay melanophore 
hormone in blood, 1553 

cirrhosis; in vitro RBC uptake of T;!*! in, 
103 

cirrhosis; renal clearance of plasma corti- 
sol in, 1223 

cirrhosis; serum TBG in, 84 

cirrhosis with ascites; role of K in Na re- 
sponse to steroidal lactone (SC-9420) in, 
1683 

cirrhosis with edema; actue effects of 
parathyroid extract in, 681 
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LivER (cont’d.) 

cirrhosis without jaundice; TSH- content 

of hypophysis in, 35 

—— damage in pregnant women; relation to 
serum G-O and G-P transaminases, 425 

—— disease; effect on in vitro RBC uptake of 





['81-]-T;, 1292 

— disease; excretion of catechol amines in, 
1037 

—— disease; hydrocortisone vs. prednisolone 


metab. in, 526 
—— disease; relationship between liver, thy- 
roid and serum TBP in, 466 
—— hepatoma (assayed for gonadotropin) 
and precocious puberty, 1651 
—— post-hepatitis euthyroid man _ without 
TBG, 485 
Lona-AcTING 
forms of ACTH, 711 
—— versus short-acting corticosteroids, 1682 
—— zinc-ACTH: see Pituitary preps. & 
Comps., ACTH 
Lunes 








calcification, in unusual case of idiopathic 
hypoparathyroidism, 1633 

—— in acute fatal parathyroid poisoning, 1481 
in sarcoidosis with hypercalcemia, 638 
LutTEe,NIzING Hormone (LH): see Gonadotropins 
LympuH Nopss; deshalogenase activity in, 1282 
Lympuocytic thyroiditis: see Thyroid disorders 





Macennarum: see also Electrolytes; Sodium 
—— excretion; influence of NaCl excretion on, 
1192 
MALE: see Testis; Sex 
MAMMARY GLAND: see Breast 
MASCULINIZATION: see Androgens; Virilization 
MATERNAL: see Pregnancy 
MEDAL: see Endocrine Society awards 
Meputtary carcinoma of the thyroid: see ‘Thy- 
roid disorders 
MEETINGS: see Announcements 
MELANOPHORE HorMONE: see Pituitary preps. & 
comps. 
MEnopaAusgE: see Menstruation; Ovary 
MENSTRUATION: see also Estrogens; Progesterone; 
Ovary; Uterus 
—— amenorrhea; first sign of pituitary de- 
struction in diabetes, 1642 
amenorrhea, primary, in 3 sisters with 
gonadal dysgenesis, 995 
anovulatory women; effect of i.v. proges- 
terone in, 732 
—— menopausal urine; homogeneous gonado- 
tropin prepared from, 827 
—— menses; effect on in ‘vitro RBC uptake of 
[431-]-T;, 1292 
— menstrual cycle; changes in diabetes insip. 
during, 805 
—— menstrual cycle; cornification in vaginal, 
buccal and urinary smears during, 281 
—- menstrual cycle; estrogen excretion dur- 
ing,"in breast cancer, 1230 
—— menstrual cycle; ICSH excretion as det’d 
by seminal vesicle-colchicine test, 980 
_— ovulation in infertile women treated with 
small doses of adrenal steroids, 1069 
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MENSTRUATION (cont’d.) 
postmenopausal urine; assay of HPG in, 
518 





sexual precocity: see Adrenal disorders; 

Ovary; Puberty, precocious; Testis 

MENTAL: see also Brain; Nervous system; Stress 

anxiety, hypnotically-induced; effect on 

plasma hydrocortisone, 700 

anxiety states; 10-minute ['*! uptake in, 

557 

behavior; role of hormones in, 193 

feeble-minded vs. normal men (castrated 

and intact); urinary 17-KS and 17-OH-CS 

in, 535, 1680 

—— mental retardation, deafmutism and 
goiter correlated with PBI & BEI in non- 
cretins of a severe endemic goiter area in 
India, 228 

—— psychiatric disorders (incl. schizophrenia) ; 
influence of 3:5:3’-triiodothyronine on Ca 
and P metab. in, 454 

— psychoses ; excretion of catechol amines in, 

37 

















—— psychotic behavior in unusual case of 
idiopathic hypoparathyroidism, 590 

——- schizophrenia; effect of thyroxine on 

serum lipoproteins & cholesterol in, 117 

schizophrenic males; effect of prolonged 

sleep therapy and of chlorpromazine on 

PBI and thyroxine turnover in, 692 

— stress: see Stress 

Metaso.tic INSUFFICIENCY: see Basal metabo- 
lism; Thyroid disorders, hypothyroidism 

METACARPALS: see Bone 

METHIMAZOLE 

— effect in P*®? study 

metabolism, 306 

in study of release of thyroid hormone in 

various thyroid states, 317 

MeEtHops: see also Tests 

chemical determination of aldosterone in 

urine, 1302 

—— direct and indirect estimation of ACTH 
reserves foll’g ad. steroid therapy, 1540 

—— double isotope derivative method for 

det’n of cortisol, 1223 

experiences in a routine clinical laboratory 

with in vitro RBC uptake of I'*!-/-triiodo- 

thyronine, 1292 

—— falsely elevated values for 17-KS and 
17-OH-CS during ingestion of TAO, 1350 

—— for assay of HPG, 518 

—— for assay of melanophore hormone, 1553 

—— for concentration of growth hormone from 
human plasma, 1049 

aa for determination of aldosterone in urine, 
1151 

—— for isolation and indentif’n of estrone, 
estradiol and estriol in pregnancy plasma, 
1619 

—— for preparing homogeneous gonadotropin 

from menopausal urine, 827 

for progesterone in plasma, 213 

—— hydrolysis of estrogen conjugates in dia- 
betic pregnancy urines, 1352 

—— in vitro erythrocyte uptake of T;3!*!:; see 
Tests 





of thyroidal cellular 
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MeEtuHops (coni’d.) 
interference by copper in det’n of BEI, 
380 
ion exchange chromatography for separa- 
tion of TSH from plasma, 831 
—— isolation of F glycol-20a and 208 isomer 
from human adrenal incubates, 487 
—— new chromatographic solvent system for 
separating substance S from corticosterone 
(adrenal vein blood), 812 
— new method of data analysis re glucose 
utilization, 1258 
— rabbit aortic-strip method for assay of 
catechol amines; effect of certain drugs on, 
1037 
— simplified method for simultaneous det’n 
of 17-KS, 17-OH-CS and dehydroepian- 
drosterone in serum, 1162 
— simplified technique for serum globulin 
thyroxine-binding capacity, 84 
Merny. CorticostEerorps: see Adrenal preps. & 
comps. 
19-Meruyt Group versus 19-nor group in ana- 
bolic steroids, 921 
2- Mretuyt- 1, 2-B1s-(3-PYRIDYL)- 1-PROPANONE: 
see SU-4885 
2-METHYL-DIHYDROTESTOSTERONE: see Andro- 
gens 
METHYLTESTOSTERONE: see Androgens 
MonorIoDoTYROSINE: see Thyroid preps. & comps. 
Morta.ity: see Dying; Surgery 
MucopoLysACCHARIDE, acid, in the thyroid; effect 
of TSH, 257 
MUSCLE 
— electrolyte content of, in case of adreno- 
cort. hyperplasia+metast. cancer of pros- 
tate, 967 
—— ]'*| content in hypo- and hyperthyroid 
dogs and their pups, 1 
—— incorporation of P® into, in diseases of 
the thyroid, 306 
—— muscular dystrophy; effect of Lipiodol on 
serum PBI in 2 cases, 234 
Muscutar Dystropuy: see Muscle 
MyocarpDiAL INFARCTION: see HEART 








MyYTATRIENEDIOL; metabolic effects of in man, 
1581 

MyxepEeMa: see Thyroid disorders, hypothy- 
roidism 


Narronat InstiTuTEs oF Heattu, USPHS 
—— new clinical center study on the Stein- 
Leventhal syndrome, 1522 
purified FSH available, 618 
training programs, 508, 741 
—— symposium on recent developments i in re- 
search methods and instrumentation, 742 
NATRIURETIC: see Sodium 
Neomycin: see Antibiotics 
NEopLasms: see Cancer; Tumors 
NEPHROPATHY; NEPHROSIS: see Kidneys 


Nervous System: see also Brain; Mental; Stress 


—— neural control re thyroid function; effect 
of prolonged sleep and chlorpromazine, 692 
- recurrent laryngeal nerves; incidence of 
injury re surgical treat. of ex. g. in children, 
138 
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Nervous System (cont’d.) 
utilization of fructose by, 509 
NeEwsorns: see Children; Pregnancy, fetus 
New York 
—— Academy of 
week, 1182 
—— Heart Association; scientific session, 742 
—— University, Post- Graduate School of 
Medicine, course in gynecologic endo- 
crinology, 177, 1020 
NILEVAR (norethandrolone): see Androgens 
NITROGEN: see also Protein; Uric acid 
balance in boy 14 years old with ant. pit. 
insuff’y; effect of insulin on, 248 
—— balance in pituitary dwarf treated with 
human growth hormone, 759 
we in pregnancy and the puerperium, 
4 
balance in relation to Ca and P metab.; 
effect of 3:5:3’-triiodothyronine on in 
psychiatric patients, 454 
—— balance in study of hypercalciuria, 658 
creatinine and phosphate clearances in 
metabolic bone disease, 1212 
creatinine in study of aldosterone excre- 
tion in 2 adrenalect’d pregnant women, 
1486 
creatinine metabolism; effect of mytatri- 
enediol on, 1581 
—— endogenous creatinine; ‘24-hour clear- 
ance” during salt restriction and in 
adrenal insuff’y, 1195 
——— excretion in study of anabolic steroids, 921 
—— N terminal amino acids in homogenous 
gonadotropin,’ 827 
total N, urea N, creatinine clearance and 
uric acid; effect of glucagon on renal ex- 
cretion of, 1274 
19-Nor versus 19-methyl group 
steroids, 921 
NOREPINEPHRINE: see Adrenal preps. & comps. 
NORETHANDROLONE (19-nortestosterone, 
17a-ethyl): see Androgens 
NORETHYNODREL (17-ethynylestrenolone): see 
Androgens; Progestins 
19-Nor-17a-ETHYNYLTESTOSTERONE (Norlutin): 
see Androgens; Progestins 
NorMAL MALEs AND FEMALEs: see Sex; Ovary; 
Testis 
NoRTESTOSTERONE: see Androgens 
Notices: see Endocrine Society; Am. Goiter A.; 
and under Announcements 
NUCLEAR 
chromatin pattern: det’n of sex by: see 
Sex, chromatin 
—— Nuclear-Medizin, publication, 1182 
Nutrition: see Diet; Gastro-intestinal tract; 
Growth; Obesity, Steroids, anabolic; Vita- 
mins 





Medicine; postgraduate 























in anabolic 





O sneer; adrenocortical function in; hydro- 
cortisone disappearance rate, 344 

Op PropteE; body hair in, 1597 

OrcuHIEcTOMy: see Testis 

OocyTEs: see Ovary 

OopHORECTOMyY: see Ovary 

OsTEoPOROSIS: see Bone 
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Ovary: see also Breast; Estrogens; Gonadotro- 
pins; Menstruation; Pregnancy; Progester- 
one; Sex; Uterus 

amenorrhea: see Menstruation; Preg- 

nancy 

arrhenoblastoma, virilizing; metab. of 

progesterone-4-C™ by, 297 

—— bilaterally oophorect’d  adrenalect’d 

women (breast cancer); changes in sexu- 

ality, 193 

complete sex reversal; normal ovaries; 

male chromatin pattern, 375 

—— disorders secondary to hypopituitarism: 

see also Pituitary disorders 

estrogens: see Estrogens 

—female fetus; masculinizing action of cer- 

tain oral progestins on, 1369 

female infant; masculinization of in 

assoc. with estrogenic therapy during ges- 

tation, 1004 

female sex chromatin pattern in twins 

with congen. virilizing ad. hyperplasia, 203 

females; plasma hydrocortisone response 

to hypnotically-induced anxiety, 700 

feminization, partial, and labial testes in 

familial male pseudohermaphrodism, 1110 

-—— gonadal dysgenesis in 3 sisters, 995 

gonadal dysgenesis; metacarpal sign in, 

1312 

——— gonadotropin: see also Gonadotropins 

—— menopausal urine; homogeneous gonado- 
tropin prepared from, 827 

—— menstrual cycle and disorders: see also 

Menstruation 

normal females: see also Sex, comparisons 

—— normal young women; effect of anabolic 
steroids in, partic’y the 19-methyl group, 
21 
































old females; loss of body hair in, 1597 

—— oocytes in seminiferous tubules; bilat. 

ovotestes, 1661 

ovarian disorders; ICSH excretion in 

det’d by seminal vesicle-colchicine test, 980 

— ovarian dysfunction (incl. hirsutism and 

infertility); treatment with small doses of 

cortisone or hydrocortisone, 1069 

ovarian function in postpartum pituitary 

necrosis, 1420 

ovarian irradiation and oophorectomy; in- 

fluence on estrogen excretion in breast 

cancer, 1230 

—— ovaries with G. follicles in 6-year-old girl 
with precoc. gonadotropin secretion and 
congen. ad. hyperplasia, 844 

—— postmenopausal and oophorect’d women 
with breast cancer; effect of 2-methyl- 
dihydrotestosterone & testosterone on 
HPG excretion in, 603 

—— postmenopausal urine; assay of HPG in, 














—— pregnanediol and pregnanetriol excretion: 
see Pregnanediol; Pregnanetriol 

—— pre-ovulatory and ovariect’d women; 
effect of CG on urinary pregnanetriol in, 
1399 

sex chromatin patterns: see also Sex, 
chromatin 

—— progesterone: see Progesterone; Progestins 
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Ovary (cont’d.) 
woman with active ovary but no uterus 
and vagina; cornification in vaginal, 
buccal and urinary smears, 281 
—— women, anovulatory; effect of i.v. pro- 
gesterone in, 732 
—— young and elderly women; urinary £- 
cortolone in, 819 
—— young women; comparative study of hy- 
drocortisone and_prednisolone in, 526 
OvoTestEs: see Ovary; Testis 
Ovu.atIon: see Menstruation; Ovary 
OxyGEN Consumption: see Basal metabolism 





Pan AMERICAN Mepicat Assoc. Congress, 1521 
PaNcREAS: see also Carbohydrate metabolism; 
Diabetes mell.; Insulin 
artificial ; proposed methods for, 1563 
—— functioning islet-cell carcinoma of, with 
Cushing’s syndrome, 1134 
PARATHYROIDS: see also Bone; Calcium 
—— hyperparathyroidism, early diagnosis of; 
tubular reabsorp. of phosphate, 1212 
—  hyperparathyroidism; relation to idio- 
pathic hypercalciuria, 658 
—— hypoparathyroidism; incidence foll’g sub- 
tot. thyroidectomy for ex. g. in children, 
138 
—— hypoparathyroidism successfully treated 
with new i.v. prep. of vitamin De, 224 
— idiopathic hypoparathyroidism; unusual 
case of, plus adrenal insuff’y, hypothyroid- 
ism and metast. calcification, 1633 
—— idiopathic hypoparathyroidism; unusual 
response to vit. De; effects of A.T.10 and 
parathyroid hormone, 590 
—— parathyroid extract; acute effects in 
edema, diminished renal function and 
parathyroid disease, 681 
—— parathyroid poisoning, acute, fatal, 
assoc’d with necrosis of parathyroid ade- 
noma prior to death, 1481 
—— pseudohypoparathyroidism and_ other 
anomalies; metacarpal findings, 1312 
—— pseudo-pseudohypoparathyroidism with 
unusual features, incl. ossification of pinna; 
effect of parathyroid extract and calcium, 
478 
PARENCHYMAL findings in thyroidal carcinoma, 





ParotTip Fup: see also Saliva 
— 17-OH-CS of, foll’g i.m. admin. of reposi- 
tory corticotropin, 1477 
PBI: see Iodine 
Periopic Fever: see Temperature 
PHEocHROMOcyToMA: see Adrenal disorders 
PHOSPHATASE: see Enzymes; Phosphorus 
PuHospHorvs: see also Bone; Calcium; Parathy- 
roids 
acid and alk. phosphatase of serum in 3 
sisters with gonadal dysgenesis, 995 
and alk. phosphatase of blood in unusual 
— of idiopathic hypoparathyroidism, 
163¢ 
—— and calcium metab.; effect of 3:5:3’- 
yaaa on in psychiatric patients, 
454 
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PHosPHoRus (cont’d.) r 
—— balance in pituitary dwarf treated with 
human growth hormone, 759 
— balance in study of hypercalciuria, 658 
— metabolism; effect of mytatrienediol on, 
1581 
- metabolism in case of acute fatal para- 
thyroid poisoning, 1481 
—— of serum in unusual case of pseudo-p. 
hypoparathyroidism; effect of parathyroid 
extract & calcium; Ellsworth-Howard test, 
478 
— P32? uptake as measure of cellular metab. 
in the thyroid; thyroid-serum ratios, 306 


- phosphatase (acid, alkaline): see also 
Enzymes 
phosphate; tubular reabsorp. of in the 


diff. diagnosis of metabolic bone disease, 
1212 
tubular reabsorp. of; effect of parathyroid 
extract on in renal and parathyroid disease, 
681 
- unusual response to vit. De in idiopathic 
hypoparathyroidism; effect of A.T.10, 590 
PIGMENT: see also Adrenal disorders, Addison’s 
disease 
—— hyperpigmentation appearing at age 3-4 
years in 2 brothers with Addison’s disease, 
726 
‘melanophore hormone in blood; attempts 
to assay in normal and pigmented persons, 
1553 
— pigmentation in Cushing’s syndrome with 
pituitary tumor, 1523 


PINNA: see Ear 
PITRESSIN: see Pituitary preps. & comps., anti- 
diuretic hormone, vasopressin, post. pit. 


extract 
PITUITARY 
DISORDERS 
—— absence of pituitary tissue in anenceph- 

alic fetus; synthesis of hormone by thy- 
roid, 1437 

— acromegaly and hypopituitarism; sulfa- 
tion fac ie activity of serum in, 743 
- acromegaly; growth hormone in plasma, 


1049 

acromegaly treated by hypophysec- 
tomy, 1500 

- acromegaly with hypercalciuria; cal- 


cium metab. in, 658 
- acromegaly with hyperthyroidism; ef- 
fect of Ty and T, on; release of thyroid 
hormone in, 317 
basophil adenoma; beta and delta cells 
of, 621 
- diabetes insipidus; 
pregnancy, lactation 
cycle, 805 
diabetes insipidus foll’g hypophysec- 
tomy; effect of pregnancy on control by 
vasopressin, 369 
— diseases; effect of stable iodide on ['*! 


changes in, during 
and menstrual 


uptake in, 567 

dwarf; metabolic changes produced in 
by human growth hormone (Li), 759 
“dwarfism; sulfation factor activity of 
serum in, 743 
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Pituitary (cont’d.) 
DISORDERS (cont’d.) 
—— hypophyseal 
findings in, 1312 
— hypophysectomized breast-cancer pa- 
tients: estrogen excretion in, 1230 
hypophysectomized atients; effect. of 
— on action of TSH re discharge of 
131, 19 
—— hypophysectomized women; develop- 
ment of thyroid adenoma and thyro- 
toxicosis in, 717 
—— hypophysectomy; effects of, on thyroid 
function in Graves’ dis., 840 
—— hypophysectomy in euthyroid and 
hyperthyroid patients; distribution of 
serum I'*! compounds foll’g op., 953 
—— hypopituitarism, chromophobe §ade- 
noma, acromegaly & traumatic diabetes 
insip.; 17-OH-CS response to SU-4885 
in new test of pituitary reserve, 875 
——— insufficiency and dwarfism in 14-year- 
old boy; failure of insulin to change rate 
of growth, 248 
—— pituitary desttuction in diabetes mel- 
litus, 1642 
—— postpartum pituitary necrosis; vari- 
ations in endocrine gland function in, 
1420 
—— tumors (predominantly chromophobe) 
in patients with Cushing’s syn., 1523 
GONADOTROPINS: see Gonadotropins 
PHYSIOLOGY & PATHOLOGY 
——  adenohypophysis; alpha, beta, delta, 
gamma and chromophobe cells of, in 
thyroid disorders, 958 
——amphophil cells of, in precoc. puberty 
+hepatoma, 1651 
—— beta and delta cells; response to adreno- 
cort, disorders; role of gamma cells, 621 
—— cells of hypophysis in patients receiving 
long-term estrogen therapy, 1381 
—— implantation’ with Y* in Cushing’s 
syndrome, 1144 
—— implantation with Y% in treat. of 
malig. edematous exophthalmos, 583 
—— microscopic pathology of pituitary, and 
ACTH content in patients treated with 
adrenal steroids, 1540 
- pituitary gland (Crooke’s changes) in 
case of adrenocort. hyperplasia and 
metast. prostatic cancer, 967 
—— pituitary reserve; clinical applic. of new 
test of, 875 
— slices of human adenohypophysis; stim. 
of respiration by estradiol-178 in vitro, 
1357 
—— TSH content of human hypophysis in 
various conditions, 35 
PREPARATIONS & COMPOUNDS 
ACTH (adrenocorticotropic hormone) 
— — ACTH or corticosteroids; adrenocort. 
response to surgery in patients pre- 
treated with, 1458 
—— ACTH reserve; new SU-4885 test 
for, 875 
—— ACTH reserves; direct and indirect 


peer metacarpal 
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Prirurtrary (cont’d.) 
PREPARATIONS & COMPOUNDS (cont’d:) 
ACTH (adrenocorticotropic hormone) (cont’d.) 
estim. of foll’g adrenal steroid therapy, 
1540 
— — ACTH test for adrenal function in 
familial male pseudohermaphrodite, 
1110 
—— ACTH test, 48-hour; adrenocort. re- 
sponse to, in myxedema and hyper- 
thyroidism, 895 
—— effect in Cushing’s syn. treated by 
implant’n of Y* into the pituitary, 
1144 
—— effect on adrenal steroids in unusual 
case of idiopathic hypoparathyroid- 


ism, 1633 

— effect on ow variation in plasma 
17-OH-CS, 432 

— effect on excretion of NaCl, Mg and 
K, 1195 


—— effect on 17-OH-CS and 17-KS in 
postpartum pituitary necrosis, 1420 
—— effect on production of corticoids in 
pure primary aldosteronism, 1081 
—— effect on taurine excretion in adreno- 
cort. disorders, 1126 
—— effect on urinary steroids in unusual 
case of adrenal dysfunction in the 
male, 1506 
—— in treatment of Hand-Schiiller-Chris- 
tian disease, 239 
—— intravenously in man with intact ad- 
renals; effect of estrogen on cortisol 
metab., 1381 
—— 17-KS response to i.v. ACTH in nor- 
mal males, 849 
—— plasma ACTH activity; rate of dis- 
appearance, 1491 
—— plasma ACTH in boy with Addison’s 
dis.; effect of ACTH on urinary corti- 
coids, 726 
— prolonged ACTH therapy resulting 
in — o perresponsiveness (17- 
OH-CS), 2 
— prolonged sin admin. of small amts. 
of ACTH; plasma levels of 17-OH-CS 
during, 334 
—— relation to beta and gamma cells of 
adenohypophysis, 621 
—— repository corticotropin, 
OH-CS of parotid fluid, 
urine foll’g, 1477 
— repository forms of ACTH (corti- 
cotropin-zinc) ; effect on urinary ster- 
oids, Na/K ratio and eosinophils, 711 
—— response of 17-KS and 17-KGS to, in 
Cushing’s syn., 1471 
—— stimulation of aldosterone vs. cortisol 
secretion by, 1185 
—— unresponsiveness to in aldosterone 
deficiency, 1023 
—— zine-ACTH, i.m.; effect on excretion 
of 17-KGS in normal subjects, 907 
Pituitary Hormones (general) 
H release; effect of subcortical 
stimulation of brain on, 1346 
—— antidiuretic activity of vasopressin 


i.m.; 17- 
serum and 
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Piturrary (cont’d.) 
PREPARATIONS & COMPOUNDS (cont’d.) 
Pituitary Hormones (general) (cont’d.) 

during pregnancy in hypophysect’d 
women with diabetes insip., 369 
antidiuretic (vasopressin) require- 
ments in diabetes insip. during preg- 
nancy, lactation & menstrual cycle, 





805 
— FSH (follicle-stimulating hormone): 
see Gonadotropins 
—— gonadotropic hormones: see also Go- 
nadotropins 
— growth hormone; effect on sulfation 
factor activity of serum, 743 
growth hormone in human plasma, 
1049 
—— growth hormone (Li), human; meta- 
bolic changes produced by in a pitui- 
tary dwarf, 759 
— human pituitary gonadotropin 
(HPG): see Gonadotropins 
—— melanophore hormone; attempts to 
assay in blood of normal and pig- 
mented persons, 1553 
—— posterior pituitary extract; effect on 
production of corticoids in pure pri- 
mary hyperaldosteronism, 1081 
—— TSH; action on discharge of I'* in 
hypophysect’d patients; effect of 
iodide, 19 
— TSH content of human hypophysis, 35 
—— TSH effect on acid mucopolysac- 
charide content of thyroid, 257 
—— TSH effect on human thyroid func- 
tion; time- and dose-response relation- 
ships, 28 
—— TSH; effect on I'*' uptake in infants 
born of hyperthyroid mothers, 1 
— TSH; effect on I! uptake in post- 
partum pituitary necrosis, 1420 
— TSH; effect on I'* uptake in thyro- 
toxicosis, 1252 
— TSH; effect on iodine metab. in un- 
usual case of idiopathic hypoparathy- 
roidism, 1633 
— TSH; effect on turnover rates of thy- 
roxine and triiodothyronine, 733 
— TSH, human; separation of from 
plasma by ion exchange chromatogra- 
phy, 831 
PLACENTA: see also Gonadotropins, 
Pregnancy 
relation to inactivation of ADS during 
pregnancy in hypophysect’d woman with 
diabetes insip., 369 
PotypacTyLy, hypertelorism, unilat. cryptor- 
chidism and spermatogenic precocity in 2 
boys, 1103 
PosteRIoR Pirurrary Extract: see Pituitary 
preps. & comps., ADH, vasopressin and post. 
pit. extract 
PosTGRADUATE 
—— Assembly in Endocrinology and Metabo- 
lism: see Endocrine Society 
courses: see Courses 
POSTMENOPAUSAL: see Menstruation; Ovary 
PosTPARTUM: see Pregnancy 





chorionic; 
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PorassiuM: see also Electrolytes; Sodium 
———and Na excretion; effect of iv. dl-aldo- 
sterone acetate on, 289 
balance in pituitary dwarf treated with 
_ human growth hormone, 759 
- balance in pregnancy and puerperium, 403 
balance in pure primary hyperaldosteron- 
ism, 1081 
— balance in study of hypercalciuria, 658 
— excretion; acute effects of parathyroid 
extract on, 681 
— excretion in study of anabolic steroids, 921 
— excretion; influence of NaCl excretion on, 
1192 
—— hypokaliemic alkalosis, severe, in man 
with adrenocort. hyperplasia and metast. 
cancer of prostate, 967 
-metabolism in aldosterone deficiency, 
_ 1028 
- Na/K ratio; effect of zinc-ACTH on, 711 
-role of, in natriuretic response to a 
steroidal lactone (SC-9420), 1683 
PRECOCIOUS 
— gonadotropin secretion in 6-year-old girl 
with congen. ad. hyperplasia, 844 
——— puberty: see Puberty; Testis; Ovary 
—— spermatogenic precocity in boys with 
unilat. eryptorchidism, 1103 
PREDNISONE: PREDNISOLONE: see Adrenal preps. 
& comps. 
Pre-Ec.ampsia: see Pregnancy 
PREGNANCY: see also Estrogens; Gonadotropins; 
Menstruation; Ovary; Progesterone; Pro- 
gestins 
—— abortion, threatened; danger to fetus of 
certain oral progestins used for, 1369 
— adrenalectomized pregnant women and 
their infants; aldosterone excretion in, 
1486 
—— and lactation; changes in diabetes in- 
sipidus during, 805 
— and puerperium; metabolic studies, 403 
—— chorionic gonadotropin: see also Gonado- 
tropins 
— comparison with effect of diethylstilbes- 
trol on thyroidal accum. and renal clear- 
ance of I'8!, 1245 
—— diabetic pregnancy urines; hydrolysis of 
estrogen conjugates in, 1352 
— effect on in vitro RBC uptake of I'*!-/-T;, 
1292 
~— estrogenic therapy during; masculiniza- 
tion of female infants in assoc. with, 1004 
~ fetal masculinizing action of certain oral 
progestins, 1369 
fetal thyroids; development of hormonal 
biosynthesis in, 1437 
— hyperthyroid pregnant woman; PBI, BEI 
and erythrocyte uptake of T; in, 1 
—— ]'* in placenta, blood and muscle of hypo- 
and hyperthyroid dogs and their pups, 1 
—— in vitro erythrocyte uptake of T;!* in, 103 
inactivation of antidiuretic activity of 
vasopressin (Pitressin) during, in hypophy- 
sect’d woman with diabetes insip., 369 





—— lactation: see also Breast 
—— maternal hypo- or ee effect 
on thyroid function of f 


etus, 1 
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PREGNANCY (cont’d.) 

parents and siblings of cretins; thyroid 

autoantibodies in, 179 

—— plasma; isolation and identif’n of estrone, 
estradiol & estriol from, 1619 

—— postpartum pituitary necrosis; variations 
in endocrine gland function in, 1420 

—— pre-eclampsia in a bilat’y adrenalect’d 
woman; histology of placenta, 987 

—— pregnancies in certain infertile women 
treated with small doses of adrenal ster- 
oids; normality of babies, 1069 

—— pregnancy in woman with Addison’s dis- 
ease; no hydrocortisone or aldosterone 
during, 263 

—— pregnanediol and pregnanetriol: see Preg- 
nanediol: Pregnanetriol 

—— progesterone in plasma by new method, 
213 





-—— progesterone: see also Progesterone; Pro- 
gestins 
serum TBG and PBI in, 84 
sulfation factor activity of serum in, 743 
toxemia of; serum G-O and G-P trans- 
aminases in, ” 425 
PREGNANE-3a, 17a, '20a-TRIOL-11-ONE (pregnane- 
triolone); lack of excretion in adrenal carci- 
noma, 608 
PREGNANEDIOL: see also Progesterone; Progestins; 
Pregnancy; Adrenal preps. & comps. 
and pregnanetriol excretion in unusual 
case of adrenal dysfunction in the male; 
effect of ACTH and prednisone, 1506 
excretion in bilat’y adrenalect’d woman 
with pre-eclampsia, 987 
excretion in six-year-old girl with gonado- 
tropin secretion and ad. hyperplasia; effect 
of cortisone on, 844 
— excretion in ten-year-old girl with ad. 
hyperplasia, 847 
—— excretion in two adrenalect’d pregnant 
women, 1486 
PREGNANETRIOL: see also Progesterone; Proges- 
tins; Pregnancy; Adrenal preps. & comps. 
effects of dexamethasone vs. prednisone 
on, in adrenogen. syndrome, 1503 
excretion in aldosterone deficiency, 1023 
—— excretion in bilat’y adrenalect’d woman 
with pre-eclampsia, 987 | 
excretion in female twins with congen. 
virilizing ad. hyperplasia, 203 
excretion in two adrenalect’d pregnant 
women, 1486 
urinary, of testicular origin, 1399 
A‘-PREGNENE-118,17a,20a,21-TETROL-3-ONE and 
20-8 isomer; isolation from human adrenal 
incubates, 487 
PROGESTERONE: see also Estrogens; Menstrua- 
tion; Ovary; Pregnancy; Steroids 
—— determination of, in plasma, 213 
intravenous; effect in anovulatory women, 
2 









































pregnanediol and pregnanetriol: see Preg- 
nanediol; Pregnanetriol 

progestins: see also Progestins 
progesterone-4-C“; conversion to 17- 
hydroxyprogesterone and androstenedione 
by an arrhenoblastoma, 297 
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PRoGESTINS: see also Progesterone; Ovary; Preg- 
nancy 

19-nor-17a-ethynyltestosterone, norethy- 

nodrel and 17a-ethynyltestosterone; fetal 

masculinizing action of, 1369 

ProGrams: see Endocrine Society; Am. Goiter A.; 
Laurentian Hormone Conference; Rice Insti- 
tute (Symposium on Parathyroid Research 
Trends) 

PROPYLTHIOURACIL: see Thiouracil 

Prostate: see also Testis 

of rat; effect of norethandrolone and tes- 

tosterone on weight of, 183 

—— metastatic cancer of, with adrenocort. 
hyperplasia; ine’d aldosterone and gluco- 
corticoid excretion, 967 

—— prostatic cancer; effect of norethandrolone 

on 17-KS in, 183 

prostatic cancer; influence of estrogen on 

17-OH-CS in, 1381 

Protein: see also Nitrogen; Uric acid 

hyperuricemia (persistent) during pre- 

eclampsia in bilat’y adrenalect’d woman, 

987 

in the chain of life, 1563 

lipoproteins of serum; effect of betaine on, 

70 




















—=— lipoproteins of serum; effect of thyroxine 
on, 117 

— plasma protein-thyroid hormone complex, 
103 


—— protein-bound iodine: see also Iodine 
serum globulin thyroxine- binding ca- 
pacity in various disorders; simplified 
technique, 84 
serum proteins (incl. gamma globulin); 
electrophoretic alterations of, in hirsutism, 
252 
taurine excretion; effect of high protein 
intake, 1126 
— thyroxine- -binding globulin; a euthyroid 
man without, 485 
—— thyroxine- binding protein and PBI in 
liver damage, 466 
PsEUDOHERMAPHRODISM: see Ovary; Testis; Sex 
PsEuDo-HYPOPARATHYROIDISM: see Parathyroids 
Psycuiatric: see Mental 
Psycuosis: see Mental 
Psycuosomatic MepiciNngE, Academy of; annual 
meeting, 1183 
PUBERTY 
normal: see Children; Ovary Testis 
—— precocious, and hepatoma, 1651 
—— precocious: see also Adrenal disorders; 
Ovary; Testis 
—— precocity re gonadotropin secretion: see 
Gonadotropins 
precocity re spermatogenesis: see Testis 
Pusiic HEALTH SERVICE: see National Institutes 
of Health 
PUERPERIUM: see Pregnancy 

















Rassir aortic-strip method for catechol 
amines: see Methods 


RaDIATION: see Radioactive; Roentgen rays 
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RADIOACTIVE 
autoradiographic study of thyroid tissue 
in goitrous cretins, 638 
—— 4-C-corticosteroids: see 
preps. & comps. 
cortisol-21-acetate-C™: see Adrenal preps. 
& comps. 
—— 21-deoxyhydrocortisone-4-C™": see Ad- 
renal preps. & comps. 
——- ]8'; see lodine, radioactive 
—— P#: see Phosphorus 
—— progesterone-4-C“; metabolism of by an 
arrhenoblastoma, 289 
—— Sr* and Ca® metabolism; effect of myta- 
trienediol and SC-8246 on, 1581 
sulfate-S®: see Sulfation factor 
testosterone-4-C™: see Androgens 
tetraiodothyropropionic acid: see Thyroid 
preps. & comps. 
—— thyronines: see Thyroid preps. & comps. 
—— thyroxine: see Thyroid preps. & comps. 
—— tyrosines: see Thyroid preps. & comps. 
—— yttrium® implanted into the pituitary in 
treat, of malig. edematous exophthalmos, 
583; Cushing’s syn., 1144 
RADIOIODINATED Compounps: see Iodine, radio- 
active; Thyroid preps. & comps. 
RADIOIODINE: see Iodine, radioactive 
Rapio-THYRONINES, THYROXINE & TYROSINES: 
see Thyroid preps. & comps. 
RECIPIENTS OF AWARDs: see The Endocrine So- 
ciety; Am. Goiter A. 
Rectum: see Gastro-intestinal tract 
RECURRENT LARYNGEAL NERVE: 
system 
RENAL: see Kidney; Urine 
REPOSITORY 
corticotropin, i.m.; 17-OH-CS of parotid 
fluid, serum and urine foll’g admin. of, 
1477 
—— forms of ACTH, 711; see also Pituitary 
preps. & comps, ACTH 
—— long-acting versus short-acting cortico- 
steroids, 1682 
REPRODUCTION: see Menstruation; Ovary; Preg- 
nancy; Sex; Testis 
RESPIRATION 
lungs: see Lungs 
oxygen consumption: 
lism 
RETINOPATHY: see Eyes 
Rice Institute; Symposium on Parathyroid Re- 
search Trends (program), 1366 
ROENTGEN Ray 
—— irradiation of ovaries; influence on estro- 
gen excretion in breast cancer, 1230 
—— x-ray examination of pituitary in cases of 
Cushing’s syn. with pituitary tumor, 1523 
Routine clinical laboratory experience with in 
vitro erythrocyte uptake of I'*-labeled [- 
triiodothyronine, 1292 





also Adrenal 














see Nervous 








see Basal metabo- 





Sava: see also Parotid 

I'31 activity of, in study of thyroid funce- 
tion in severe heart disease, 949 

salivary Na/K ratio; effect of i.v. dl- 
aldosterone acetate on, 289 
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Sat: see Sodium; Electrolytes 
Sarcorposis: hy percaleiuria of; new suggestion 
re calcium metabolism; effect of cortisone 
analogues, 658 
SC-8246; metabolic effects in man, 1581 
SC-9420 (steroidal lactone); role of potassium in 
natriuretic response to, 1683 
ScHERING ScHOLAR: see Endocrine Society, 
awards 
ScHIZOPHRENIA: see Mental 
ScHOLARS OF THE ENDOCRINE SOCcIETY: see 
Endocrine Society, awards 
ScHOLARSHIPS: see Endocrine Society, 
Grants 
SeMINAL VESICLE-CoLcHICINE Test for determi- 
nation of pituitary ICSH in urine, 980 
SEMINIFEROUS TUBULEs: see Testis 
Sex: see also Androgens; Estrogens; Ovary; Pro- 
gesterone; Testis 
— chromatin bodies in cells of infant with 
bilat. ovotestes, 1661 
— chromatin in female infants masculinized 
in assoc. with estrogen therapy during ges- 
tation, 1004 
— chromatin in Klinefelter’s syn. treated by 
CG, 1667 
— chromatin in patients with metacarpal 
sign, 1312 
-—- chromatin in three familial male pseudo- 
hermaphrodites, 1110 
—— chromatin in two boys with mult. con- 
genital abnormalities and spermatogenic 
precocity, 1103 
—— chromatin pattern in three sisters with 
gonadal dysgenesis, 995 
—— chromatin pattern in twins with congeni- 
tal virilizing ad. hyperplasia, 203 
—t complete sex reversal; normal ovaries; 
male chromatin pattern, 375 
—— distribution re exoph. goiter in children, 
138 


awards; 


—— distribution re struma lymphomatosa, 53 

—— distribution re thyroid carcinoma, 162 

—— influence on loss of body hair in old people, 
1597 


-~ males and females; distribution of some 
17-OH-CS between plasma and RBC in, 
1411 

— males and females; effect of betaine on 

serum lipoproteins in, 770 

— males and females; effect of HCG on blood 
androgens and 17-OH-CS is, 1405 

— males and females; effect of hypnotically- 
induced anxiety on plasma hydrocortisone 

in, 700 

—— males and females; excretion of 17-KGS 

in; response to zinc- -ACTH i. m., 907 

— males and females; ICSH excretion as 
det’d by seminal vesicle-colchicine test, 
980 

—— males and females; in vitro RBC uptakes 

of T;'% in, 103, 1292 

—— males and females; 17-KS, dehydroepi- 
androsterone and 17-OH-CS of serum by 

simplified method, 1162 

—— males and females; lack of diurnal vari- 

ation in serum PBI, 1495 
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—— males and females; levels of plasma 
cortisol foll’g oral and i.v. admin., 219 
—— males and females; metacarpal sign in, 
1312 

—— males and females; normal values for 
chemically det’d aldosterone in urine, 1302 

—— men and women; aldosterone excretion in, 
1151 

—— men and women; urinary £-cortolone in, 
819 

—— men, women, children; taurine excretion 

in 1126 

ratio in thyroid acropachy, 1323 

reproductive processes in nature; origin 

of hormones, 1563 

—— reversal, see also Ovary; Testis 

Sexva Precociry: see Adrenal disorders; Ovary; 
Testis; Puberty, precocious 

SEXUALITY: see Sex 

Srmmonps’ Disease: see Pituitary disorders, hy- 
popituitarism 

SKIN: see also Hair; Pigment; and re various dis- 
eases 

: of frog; monthly sensitivity in melano- 

phore test, 1553’ 

sex chromatin in cells of: see Sex 

SLEEP: see also Brain; Diurnal 

effect on plasma 17-OH-CS, 432 

sleep therapy, prolonged; effect on iodine 

metabolism, 692 

sonambulistic hypnotic state; anxiety in- 

duced in; effect on plasma hydrocortisone, 























Sopium: see also Electrolytes; Potassium 

and K excretion; effect of i.v. dl-aldo- 

sterone acetate on, 289 

-—— balance in pituitary dwarf treated with 
human growth hormone, 759 

—— balance in pregnancy and the puerperium, 

403 . 

balance in pure primary hyperaldosteron- 

ism, 1081 

excretion; acute effects of parathyroid ex- 

tract on, 681 

excretion in study of anabolic steroids, 921 

low-sodium diet; stim. of aldosterone se- 

cretion by ACTH during, 1185 

— metabolism in aldosterone deficiency, 1023 

—— Na/K ratio; effect of zinc-ACTH on, 711 

natriuretic response t6 a steroidal lactone 

(SC-9420); role of K in, 1683 

sodium chloride, renal excretion of; influ- 

ence on excretion of Mg and other ions, 

1192 

sodium-retaining substances: see 

Adrenal preps. & comps. 

Sort Tissue: see also Eyes; Fingers; Muscle 

soft-tissue and bony changes in thyroid 

disease, 1323 

Soutip Carcinoma of the thyroid: see Thyroid dis- 
orders 

SPERMATOZOA: see Testis 

Squisp FeE.LitowsnHip: see Endocrine Society, 
awards 

SrEIN-LEVENTHAL SYNDROME: see Virilization; 
Ovary; National Inst. Health 

=. see Menstruation; Ovary; Pregnancy; 

estis 























also 
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STEROIDS 

adrenal steroids: 
comps. 
aldosterone: see Adrenal preps. & comps. 
anabolic; structure-activity relationships; 
role of 19-methyl group, 921 

androgens: see Androgens 

—— C-21 methyl corticosteroids and 17-KS in 
adrenogenital syn. vs. adrenal tumor, 1608 
corticoids; corticosteroids: see also Ad- 
renal preps. & comps. 

cortisone: see Adrenal preps. & comps. 
—— determination of: see also Methods 
estrogens: see Estrogens 

etiocholanolone; possible presence in 
serum of boy with periodic fever and con- 
genital ad. hyperplasia, 266 
etiocholanolone: see also Adrenal preps. & 
comps.; Androgens 


see Adrenal preps. & 





























—— fluorocorticoids: see Adrenal preps. & 
comps. 

—— hydrocortisone: see Adrenal preps. & 
comps. 


— ll- re A‘- androstene-3,17-dione; 
metabolite pattern of, in congenital ad. 
hyperplasia, 1575 

—— 17-hydroxycorticosteroids (17-OH-CS).: 

-. see Adrenal preps. & comps. 

—— 17-ketogenic steroids (17. KGS): see Ad- 
renal preps. & comps. 

—— 17-ketosteroids: see Steroids, separate 
category; also Adrenal preps. & comps. 
—— pregnanediol and pregnanetriol: see Preg- 

nanediol; Pregnanetriol 

—— progesterone: see Progesterone 

sex steroids: see Androgens; Estrogens; 

Progesterone 

-—— steroid half-life values; interpretation of, 
854 

—— steroidal lactone (SC-9420); role of K in 

Na response to, 1683 

steroidal pattern in pure primary liyper- 

aldosteronism, 1081 

urinary steroids, especially pregnanetrio- 

lone, in 10 cases of adrenal ca., 608 

17-KETOSTEROIDS 

—— and 17-KGS in Cushing’s syndrome, 

1471 

chromatographic fractions of in unusual 

case of ad. dysfunction in the male; effect 

of ACTH & prednisone, 1506 

effect of CG and cortisone on in girl 

with congenital ad. hyperplasia, 847 

effect of CG on in Klinefelter’s syn., 

1667 

effect of CG on in normal, eunuchoid 

and adrenal-deficient men, 1399 

effect of dexamethasone vs. prednisone 

on in adrenogen. syndrome, 1503 

excessive excretion of, in precocious 

puberty +hepatoma, 1651 

falsely elevated values during ingestion 

of TAO, 1350 

following rectal infusion of cortisol, 444 

in a case of complete sex reversal, 375 

in acromegaly; effect of hypophysec- 

tomy, 1500 
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Sterorps (cont’d.) 
17-KETOSTEROIDS (cont’d.) 
in Addison’s disease +pregnancy, 263 
in adrenocortical hyperplasia + metast. 
cancer of prostate, 967 
in adrenogenital syndrome vs. adrenal 
tumor, 1608 
in aldosterone deficiency, 1023 
in bilat’y adrenalect’d woman with pre- 
eclampsia, 987 
in bilharzial cirrhosis; effect of testo- 
sterone, 1626 
in castrated vs. noncastrated men, 535, 
1510, 1680 
in Cushing’s syn. treated by implant. 
of Y® into the pituitary, 1144 
in familial male pseudohermaphrodism, 
110 





























in female infants masculinized in assoc. 

with estrogenic therapy during gesta- 

tion, 1004 

—— in female twins with congen. virilizing 
ad. hyperplasia, 203 

—— in infertile women treated with small 

doses of ad. steroids, 1069 

in islet-cell ca. of pancreas +Cushing’s 

syn., 1134 

—— in man with estrogen-secreting IC tu- 

mor of testis and transient recurr. gyne- 

comastia, 1331 

in masculinization of female fetus due to 

certain oral progestins, 1369 

—— in pituitary dwarf treated with human 
growth hormone, 759 

—— in postpartum pituitary necrosis, 1420 

—— in prostatic cancer; effect of norethan- 
drolone on, 183 

—— in pure primary hyperaldosteronism, 














in sisters Ne oa dysgenesis; re- 

sponse to CG, 9 

—imn six-year-old earl with precoc. gonado- 

tropin secretion and ad. hyperplasia, 

844 

in study of metabolism of hydrocorti- 

sone vs. prednisolone, 526 

in surgical stress, 849 

in ten cases of adrenal ca., 608 

— in two boys with mult. congen. ab- 
normalities and spermatogenic pre- 
cocity, 1103 

—— in two brothers with Addison’s dis., 726 

——— in women with hirsutism, 252 

— low values in pituitary destruction 
+diabetes mell., 1642 

—— of plasma; unusual pattern in boy with 
congen. ad. hyperplasia and periodic 
fever, 266 

— of serum; simplified method for simult. 
determination with 17-OH-CS and de- 
hydroepiandrosterone, 1162 

—— response to 48-hour ACTH test in thy- 

roid dis., 895 

response to SU-4885 in new test for 

pituitary reserve, 875 

STILBESTROL: see Estrogens 

Sromacu: see Gastro-intestinal tract 
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Stress: see also Mental; Surgery 
——- anxiety: see Mental 
—— dying patients; increased excretion of 
catechol amines in, 1037 
—— sudden death and surgical operations; 
mg content of hypophysis in cases 
of, 35 
—— surgical; aldosterone deficiency discovered 
following, 1023 
—— surgical; urinary 17-KS in, 849 
STRONTIUM® metabolism; effect of mytatrienediol 
on, 1581 
Srructure-Activity relationships of anabolic 
steroids; role of 19-methyl group, 921 
StruMa LyMpHOMATOSA: see Thyroid disorders 
SU-4885 
an adrenal inhibitor, in assessment of 
pituitary ACTH reserve, 1540 
——— used in new test of pituitary reserve, 875 
Sussect INDEX to Volume 19, 1708 
SupstTance 8.: see Adrenal preps. & comps. 
SupDEN DEATH: see Stress 
Suaear: see Carbohydrate metabolism; Diabetes 
mell.; Insulin; Pancreas 
SULFATION Factor activity of serum in pituitary 
disorders, 743 
Sutrur: see Methimazole; Sulfation; Taurine; 
Thiocyanate; Thiouracil 
SUPRAVENTRICULAR TACHYCARDIAS: see 
SurGeEry: see also under organ involved 
—— adrenalectomized patients: see Adrenal 
disorders 
— castrates: see Ovary; Testis 
— hypophysectomized patients: see 
tary disorders 
- mortality and morbidity re thyroidectomy 
for exoph. goiter in children, 138 
- surgical findings in Hashimoto’s thyroid- 
itis and related disorders, 45, 53 
— surgical operations: adrenocort. response 
to, in patients pretreated with corticoster- 
__oids or ACTH, 1458 
~ surgical stress; urinary 17-KS in, 849 
~—— surgical stress: see also Stress 
Sy eee: see also under various endocrinop- 
athies 
— adrenogenital: see Adrenal disorders 
— Cushing’s: see Cushing’s syndrome 
—— familial syndromes: see Familial 
~ Klinefelter’s: see Testis 
—— Stein-Leventhal: see Ovary; Virilization; 
National Insts. of Health 
— Turner’s: see Ovary, dysgenesis 





Heart 


Pitui- 


"Tacuycarp: see Heart 
TAO: see Triacetyloleandomycin 
TAPAZOLE: see Methamizole 
TAURINE excretion; factors influencing, 1126 
sie” haved roxine- -binding globulin): see Thyroid 
& comps. ; Protein 
TBP “thy roxine- -binding protein): 
preps. & comps.; Protein 
TEMPERATURE 
—— basal body, 


see Thyroid 


in study of cornification in 


vaginal, buccal and urinary smears, 281 
— basal, in anovulatory women; effect of 
i.v. progesterone, 732 
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TEMPERATURE (cont’d.) 

body; effect on plasma 17-OH-CS, 432 

fever, periodic, and congenital ad. hyper- 

plasia; unusual plasma 17-KS pattern 

(?etiocholanolone), 266 

ae ; TSH content of hypophysis in cases 

of, 35 

—— heat; effect on assay of melanophore hor- 

mone, 1553 

infections; increased excretion of catechol 

amines in, 1037 

Ten-MINUTE uptake of [i#; 
active 

Testis: see also Androgens; Gonadotropins; Pros- 
tate; Steroids 

castrated and intact men; 17-KS in, 1510, 

1680 














see Iodine, radio- 








castrated and non-castrated men with 

prostatic rag effect of norethandrolone 

on 17-KS in, 

castrated vs. ABR and feeble-minded vs. 

normal men; urinary 17-OH-CS and 17- 

KS in, 535 

castration; remarks on history of, 1563 

chromosomal sex: see Sex 

—— cryptorchidism, unilateral, with sperma- 
togenic precocity in the descended testis, 
hypertelorism & polydactyly in 2 boys: 
(testicular biopsies), 1103 

—— disorders secondary to hypopituitarism: 
see Pituitary disorders 

—— effect of CG on in Klinefelter’s syndrome 

(Leydig and secretory cells), 1667 

genetic sex: see Sex 

—— gonadal disorders; ICSH excretion in, by 
seminal vesicle-colchicine test, 980 

—— gonadotropin: see Gonadotropins 

—— interstitial-cell, estrogen-secreting tumor; 
transient recurrent gynecomastia after 
removal of, 1331 

— Klinefelter’ s syndrome and gonadal dys- 
genesis; metacarpals in, 1312 

—— male pseudohérmaphrodism, familial, with 
labial testes and partial feminization; 
endocrine and genetic aspects (histology 
of gonads), 1110 

—— male urine; assay of HPG in, 518 

—— males; plasma hydrocortisone response to 
hypnotically-induced anxiety, 700 

normal male; tauriné excretion in; effect 

of high-protein and high-alcohol intakes, 

1126 

——— normal males: see also Sex, comparisons 

—— old men; loss of body hair in, 1597 

—— precocious puberty and hepatoma, 1651 

—— prostate: see Prostate 

seminiferous tubules; 

ovotestes, 1661 

— steroids: see Androgens; Steroids 

— testicular capacity; plasma androsterone 

conc. as test for, 1405 

testicular origin of some urinary preg- 

nanetriol; studies in normal, eunuchoid, 

and adrenal-deficient men, 1399 

—— unusual case of adrenal dysfunction in the 

male; effect of ACTH and prednisone, 

1506 




















oocytes in; bilat. 
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Testis (cont’d.) 
young and elderly men; urinary §-corto- 
lone in, 819 
young men; comparative study of hydro- 
cortisone and prednisolone in, 526 
TESTOSTERONE and compounds: see Androgens; 
Steroids 
Tests: see also Methods 
ACTH test: see Pituitary preps. & comps., 
ACTH 
ee (chromatin) for genetic sex: see 
ex 
—— diagnostic test of thyroid function; in 
vitro erythrocyte uptake of I'*!-labeled Ts, 
103, 1292 
for adrenal function: see also Adrenal 
physiol. & path., preps & comps. | 
for adrenal hyperplasia vs. tumor, based 
on pregnanetriolone excretion, 608 
for thyroid function; ten-minute I!*! up- 
take compared with others, 557 
—— glucose (sugar) tolerance: see Carbohy- 
drate metabolism; Diabetes mell. 
insulin tolerance: see Insulin 
—— liver function test; 17-KS excretion as, 
1626 
—— new test (SU-4885) of pituitary reserve, 
875, 1540 
—— parotid fluid 17-OH-CS content as test 
for adrenocort. function, 1477 
—— pregnancy: see Gonadotropins, chorionic; 
Pregnancy 
—— seminal vesicle-colchicine test for det’n of 
pituitary ICSH in urine, 980 
—— thyroid function: see also Thyroid, physiol. 
& path., preps. & comps.; Iodine 
TeTany: see Calcium; Parathyroids, hypopara- 
_  thyroidism 
TETRAHYDROCORTISOL (THF); TrEtTRAHYDRO- 
CORTISONE (THE): see Adrenal preps. & 
comps. 
TETRAIODOTHYROPROPIONIC AcrIp: see Thyroid 
preps. & comps. 
THIOCYANATE 
—— effect on thyroidal and serum I! in 
goitrous cretins, 638 
—— effect on trapped iodide in thyroid of 
congen. goitrous cretin, 1446 
THIOURACIL 
propylthiouracil; effect in P%? study of 
thyroidal cellular metabolism 306 
—— propylthiouracil; effect on rate of thy- 
roidal loss of I'#! in hypophysect’d pa- 
tients; action of TSH, 19 
—— propylthiouracil - treated thyrotoxic 
glands; activity of iodotyrosine deshalo- 
genase in, 1282 
Tuyrorp: see also Antithyroid drugs; Iodine 
DISORDERS 
absence of goiter but high I'*! uptake in 
Venezuelan Indians, 1440 
—— adenomas; development of, in 2 hy- 
pophysect’d women, 717 
-eancer and nodular goiter; thyroidal 
cellular metab. studied by P32, 306 
—— carcinoma; parenchymal findings in 256 
cases, 162 
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THYROID (cont’d.) 
DISORDERS (cont’d.) 
diseased and normal thyroids; activity 
of iodotyrosine deshalogenase in, 1282 
—— goiter, deafmutism and mental retarda- 
tion correlated with PBI & BEI in non- 
cretins of severe endemic goiter area in 
India, 228 
goitrous cretins; iodine metab. in, 638 
—— hyperthyroidism and hypothyroidism: 
see separate category for each under 
Thyroid disorders 
lingual goiter; treatment with triiodo- 
thyronine, 363 
—— lymphocytic (Hashimoto’s) thyroiditis; 
effect of desicc. thyroid in, 45 
—— medullary (solid) carcinoma of the thy- 
roid—a clinicopathologie entity, 152 
—— struma lymphomatosa (Hashimoto) 
and related thyroid disorders, including 
neoplasms; clinicopath. study, 53 
—— struma lymphomatosa (Hashimoto); 3 
cases in one family, 1121 
—~— ten-minute I'*! uptake in, 557 
—— thyroid acropachy, 1323 
—— thyroid nodules occurring in children 
foll’g I'*! therapy for hyperthyroidism, 
127 
—— thyroiditis, colloid g., and carcinoma; 
acid mucopolysaccharide content of thy- 
roid in, 257 
—— various; effect of stable iodide on J‘ 
uptake in, 567 
Hyperthyroidism (exophthalmic goiter ; Graves’ 
disease; thyrotoxicosis; toxic adenoma) 
—— associated with thyroid cancer, 162 
~—— basal metabolism: see also Basal me- 
tabolism 
— effect of triiodothyronine and thy- 
roxine upon release of thyroid hor- 
mone in, 317 
— effect of TSH on turnover of thy- 
roxine & triiodothyronine as applied 
to hyperthyroidism, 733 
—— effects of varying amts. of stable 
iodide on thyroid function in, 567 
—— exophthalmic’ goiter; acid mucopoly- 
saccharide content of thyroid in, 257 
—— exophthalmic goiter in children, 138 
—— exophthalmos; relation of abnormal 
TSH to, 699 
—— Graves’ disease during course of 
Addison’s disease, 1497 
-_— Graves’ disease; effect of dl-3,3’,5’- 
triiodothyronine on BMR and heart 
rate in, 1344 
—— Graves’ disease; effects of hypophy- 
sectomy on thyroid function in, 840 
—— Graves’ disease; thyroidal cellular 
metab. studied by P%?, 306 
— hyperthyroid patient; excretion of 
androsterone and etiocholanolone in, 
936 
— hyperthyroid patients; distrib. of 
serum radioiodinated compounds in 
foll’g hypophysectomy, 953 
— hyperthyroidism; adrenocort.  re- 
sponse to 48-hour ACTH test in, 895 
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THYROID (cont’d.) 
DISORDERS (cont’d.) 
Hyperthyroidism (cont’d.) 





hyperthyroidism; cells of adenohy- 
pophysis in, 958 


—— hyperthyroidism in children; occur- 


rence of thyroid nodules foll’g I! 
therapy for, 127 


—— hyperthyroidism vs. severe heart dis- 





ease; I'*! thyroid function data, 949 
iodine in treatment of: see Iodine 


— malignant, edematous exophthalmos 


treated by implant’n of pituitary with 
Y, 583 


— — maternal hyperthyroidism; effect on 


—— protein-bound iodine (PBI) of serum 


—— radioactive iodine in study and treat- 


fetus, 1 
in: see also Iodine 


ment of: see Iodine, radioactive 


— serum pattern of thyroid hormones 


in, 548 


—— serum TBG and PBI in, 84 


— taurine excretion in woman with, 
1126 


—— ten-minute I'* uptake; comparison 


with other tests of thyroid function, 
557 

thyroid autoantibodies in woman 
treated with ['*!, 179 
thyroid-stimulating hormone (TSH) 
in: see Pituitary preps. & comps. 


~— thyroidal uptake of I'*! in: see also 


Iodine, radioactive 


thyrotoxic patients rendered euthy- 
roid with propylthio. & Lugol’s; iodo- 


tyrosine deshalogenase activity in, 
1282 
- thyrotoxicosis and thyroid adenoma; 
development of, foll’g hypophysec- 
tomy, 717 

— thyrotoxicosis; effect of TSH on I! 
uptake in, 1252 

— thyrotoxicosis; in vitro RBC uptake 
of '3!-/-T; in, 130, 1292 


—— treated Graves’ disease; develop- 


ment of acropachy, 1323 


—— TSH content of hypophysis in, 35 
Hypothyroidism (cretinism: myxedema) 
—— athyrotic patients, treated and un- 


treated; effect of estrogen on cire’g 
thyroid hormone in, 783 

~— congenital goitrous cretinism; de- 
fect of iodinating system in, 1446 
cretinism and goiter, endemic area in 
India; correlation of deafmutism, 
mental retardation and goiter with 
serum PBI & BEI among non-creti- 
nous inhabitants, 228 

— cretins, goitrous; iodine metabolism 
in, 638 

-cretins; thyroid function in the 
mothers of, 1 


—— effect of thiocyanate: see Thiocyanate 


— in an unusual case of idiopathic hy- 
poparathyroidism & adrenal insuff’y, 
1633 
in postpartum pituitary necrosis, 1420 


THYROID (cont’d.) 
DISORDERS (coni’d.) 


Hypothyroidism (cont’d.) 
in vitro erythrocyte uptake of I[!#!- 
labeled T; in, 103, 1292 
incidence of, foll’g operation for 
struma lymphomatosa, 53 
incidence of, foll’g subtot. thyroidec- 
tomy for exoph. goiter in children, 138 
—— maternal hypothyroidism; effect on 
fetus, 1 
—— myxedema; adrenocortical response 
to 48-hour ACTH test in, 895 
—— myxedema and cretinism; cells of 
adenohypophysis in, 958 
—— myxedema; effect of androsterone on 
hypercholesterolemia in, 936 
—— myxedema; effect of triiodothyronine 
on excretion of androsterone and 
etiocholanolone in, 936 
—— myxedema; 17-OH-CS response to 
SU-4885 in new test of pituitary re- 
serve, 875 
’ —— myxedema plus lingual goiter; treat- 
ment with triiodothyronine, 363 
—— myxedema; TSH in serum, 831 
——  myxedematous and athyroid pa- 
tients; effect on TSH on turnover of 
T, and T; in, 733 
—— pretibial myxedema versus thyroid 
acropachy, 1323 
—— primary hypothyroidism vs. severe 
heart disease; I'*! thyroid function 
data, 949 
—— protein-bound iodine (PBI) of serum: 
see Iodine 
rate of disappearance of ACTH from 
plasma in, 1491 
serum TBG and PBI in, 84 
ten-minute I'*! uptake valueless in 
diagnosis, 557 
—— the families of cretins; thyroid auto- 
antibodies in, 179 
—— thyroidal uptake of I'*! in: see Iodine, 
radioactive 
treatment of, with thyroid com- 
pounds: see also Thyroid preps. & 
comps. 
—— TSH content of hypophysis in, 35 
PHYSIOLOGY & PATHOLOGY ~ 
—— alterations of thyroid function in severe 
heart disease, 949 
antibody tests for struma lymphoma- 
tosa (3 cases in one family), 1121 
assay of thyroidal and renal function 
in diabetes, 330 
—— autoantibodies, 179 
-changes in the thyroid of children with 
exoph. goiter, 138 
clinicopathologic entity—medullary car- 
cinoma of the thyroid, 152 
—— clinicopathologic studies of Hashimoto’s 
thyroiditis and related thyroid disorders, 
45, 53 
effect of maternal thyroid function on 
that of the fetus, 1 
—— elevated I'*! uptake in absence of goiter, 
1440 
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THYROID (cont’d.) 
PHYSIOLOGY & PATHOLOGY 
fetal thyroids; Seveiemeins of hor- 
monal biosynthesis in, 1437 
function; effect of hypophysect’y on in 
Graves’ dis., 840 
—— function; effect of TSH on; time- and 
dose-response relationshi 
function in case of Cushing’ s syn. 
treated with implant’n of Y®% into the 
pituitary, 1144 
function; neural control; effect of pro- 
longed sleep and chlorpromazine on, 692 
function; studies of: see also Iodine, 
radioactive; Thyroid preps. & comps. 
—— function tests; comparison with 10- 
minute uptake of [181 557 
—— histologic and autoradiographic study 
of thyroids in goitrous cretins, 638 
—— histology and acid mucopolysaccharide 
— of the thyroid; effect of TSH, 
25 
histology of goiter in congenital goitrous 
cretinism, 1446 
—— hormone: see also Thyroid preps. & 
comps. 
oxyphilia of acinar epithelium in struma 
lymphomatosa; 3 cases in one family, 
1121 
—— parenchymal findings in 256 cases of 
thyroid carcinoma, 162 
—— pathologic studies: see also Thyroid dis- 
orders 
—— plasma protein-thyroid hormone com- 
plex, 84, 103, 485 
—— protein-bound iodine of serum: see 
Iodine 
radioiodine in 
radioactive 
—— rate of release of thyroid hormone; 
effect of triiodothyronine and thyroxine 
on, 317 
—— thyroid-androgen 
936 
—— thyroid glands, normal & diseased, ac- 
tivity of iodotyrosine deshalogenase in, 
1282 
— thyroid, liver and serum TBP; func- 
tional relationships, 466 
— thyroid nodules in children foll’g I'* 
therapy for hyperthyroidism, 127 
—— thyroid-stimulating hormone (TSH): 
see Pituitary preps. & comps. 
—— thyroidal accum. and renal clearance of 
I'31; failure of diethylstilbestrol to affect, 
1245 
— thyroidal accum. of I'*!; effect of TSH 
on in thyrotoxicosis, 1252 
—— thyroidal cellular metabolism studied 
by P%?; thyroid-serum ratios, 306 
—— thyroidal I'** uptake; daily variations 
in, 632 
—— thyroidal I'*! uptake: see also Iodine, 
radioactive 
PREPARATIONS & COMPOUNDS 
—— desiccated thyroid; 
moto’s thyroiditis, 45 


























study of: see Iodine, 


interrelationships, 


effect in Hashi- 
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Tuyrorp (cont’d.) 
PREPARATIONS & COMPOUNDS (cont’d.) 

J'31 in study of: see also Iodine, radio- 

active 

—— ['!labeled thyroxine, diiodo- and tri- 

iodothyronine, and acetic-acid ana- 

logues; study of serum pattern of thy- 

roid hormones in euthyroidism and 

hyperthyroidism, 548 

I'3-thyroid hormone; effects of vary- 

ing amounts of stable iodide on; tri- 

idodthyronine inhibition test, 567 

—— in vitro erythrocyte uptake of T;'*' as 

diagnostic test of thyroid function: 

effect of various conditions and forms of 

therapy, 103 

iodotyrosine deshalogenase activity in 

normal and diseased thyroids, 1282 

large doses of thyroid admin’d to 

mothers; effect on thyroid function in 

infants, 1 

— mono- and diiodotyrosine; defect in for- 
mation of by thyroid of congen. goitrous 
cretin, 1446 

—— mono- and diiodotyrosine, triiodothyro- 
nine and thyroxine; synthesis of in fetal 
thyroids, 1437 

—— radioactive thyroxine and tetraiodo- 
thyropropionic acid in study of TBG, 
485 














radioactive /-thyroxine, plasma turn- 
over of, and PBI; effect of prolonged 
sleep therapy and of chlorpromazine on, 
692 





radioiodinated thyroglobulin, thyro- 

nines and tyrosines in goitrous cretins, 

638 

radiothyroxine; turnover in liver di- 

sease, 466 

sodium /-thyroxine therapy in pituitary 

dwarfism, 759 

—— thyroid hormone, cire’g; effect of estro- 
gen and testosterone on, 783 

—— thyroid hormone release rate; effect of 
TSH on, 28 

—— thyroid therapy in boy treated with 
ACTH for Hand-Schiiller-Christian di- 
sease; advance in bone age, 239 

—— thyronine and iodide in serum of euthy- 
roid and hyperthyroid patients; effect of 
hypophysectomy, 953 

—— thyroxine and triiodothyronine; effect 
of TSH on turnover rates of, 733 

—— thyroxine; effect on serum lipoproteins 
and cholesterol, 117 

—— thyroxine"! infusion; turnover in supra- 
ventric. tachycardias, 92 

—— thyroxine-binding capacity of serum 
and thyroxine survival time; effect of 
estrogen and androgen, 783 

—— thyroxine-binding capacity of serum 
globulin in various disorders; simplified 
technique, 84 

—— thyroxine-binding globulin of serum; a 
euthyroid man without, 485 

—— thyroxine-binding protein of serum, the 
liver and the thyroid; relationships, 466 

—— l-triiodothyronine and des. thyroid; 
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Tuyro1p (cont’d.) 
PREPARATIONS & COMPOUNDS (cont’d.) 
effect in P%? study of thyroidal cellular 
metab., 306 
—— triiodothyronine and thyroxine; effect 
on release of thyroid hormone in various 
thyroid states, 317 
—— triiodothyronine; effect on androsterone 
production in myxedema and euthy- 
roidism, 936 
— dl-3,3',5’-triiodothyronine; effect on 
BMR and heart rate in Graves’ disease, 
1344 
— 3:5:3’-triiodothyronine; effect on Ca 
and P metab. in psychiatric patients, 
454 
- triiodothyronine; effect on ['* up- 
take in Addison’s disease complicated by 
Graves’ disease, 1497 
- triiodothyronine; ery throcyte uptake of 
in hyperthyroid pregnant woman, 1 
— triiodothyronine"; erythrocyte uptake 
of in supraventricular tachycardias, 92 
—— triiodothyronine in the treatment of 
lingual goiter, 363 
— l-triiodothyronine™; in vitro erythro- 
cyte uptake of; experience with in rou- 
tine clin. laboratory, 1292 
— triiodothyropropionic acid; depression 
of serum cholesterol by; effect on BMR, 
490 
THYROID-STIMULATING HorMONE (TSH): see 
Pituitary preps. & comps. 
TuyrorpitTis: see Thyroid disorders 
THYRONINES: see Thyroid preps. & comps. 
TuHyrorToxicosis: see Thyroid disorders, hyper- 
thyroidism 
Tuyrotropic HorMonE; THyrotroPin (TSH): 
see Pituitary preps. & comps. 
THYROXINE: see Thyroid preps. & comps. 
THYROXINE-BINDING GLoBULIN (TGB); Tuy- 
ROXINE-BINDING PRoTEIN (TBP): see Thy- 
roid preps. & comps. 
Toxemia of pregnancy: see Pregnancy 
Toxic ApENomMA; Toxic Gorter: see Thyroid dis- 
orders, hyperthyroidism 
TRAINING ProGRAMS: see Endocrine Society, 
Fellowships; National Institutes of Health 
TRANSAMINASE: see Enzymes 
TRIACETYLOLEANDOMYCIN (TAQ); falsely ele- 
vated values for urinary 17-KS and 17-OH- 
CS during ingestion of, 1350 
TRIIODOTHYRONINE: see Thyroid preps. & comps. 
TRIIODOTHYROPROPIONIC Acip: see Thyroid preps. 
& comps. 
TSH: see Pituitary preps. & comps. 
Tumors: see also Cancer; and under organ in- 
volved 
adrenal: see Adrenal disorders; Cushing’s 
syndrome 
—— arrhenoblastoma, virilizing; metab. of 
progesterone-4-C" by, 297 
—— chromaffin tumors; increased urinary 
catechol amines in absence of, 1037 
—— estrogen-secreting interstitial-cell tumor of 
testis: see Testis 
— function of, studies by radioiodine: see 
Iodine, radioactive 
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Tumors (cont’d.) 

goiter: see Thyroid disorders 

hepatoma (assayed for gonadotropin) 
and precocious puberty, 1651 
interstitial-cell: see Testis 

islet-cell carc. of pancreas with Cushing’s 

















syn., 1134 

of pituitary in Cushing’s syndrome, 1523 
—— pheochromocytoma; i a and 

norepinephrine content o 





sarcoidosis; hypercaleiuria and Ca metab. 

in; new suggestion, 658 

TurNoveR RaTEs: see Thyroid preps. & comps.; 
Iodine, radioactive 

Twins, identical; congenital virilizing adrenal 
hyperplasia in, 302 

TyrosingEs: see Thyroid preps. & comps. 


Uncananvs Couttis: see Gastro-intestinal 
tract 

UNIVERSITY OF CALIFORNIA; co-sponsor with The 
Endocrine Society, of the Postgraduate As- 
sembly in Endocrinodlogy and Metabolism: 
see Endocrine Society 

University or Texas and M. D. Anderson Hos- 
pital, Houston; Symposium on Fundamental 
Cancer: Research, 1522 

Upsoun Scuouar: see Endocrine Society awards 

Uremia: see Kidney 

Urie Acip 

effect of glucagon on renal excretion of, 

1274 





—— of serum during pre-eclampsia in bilat’y 
adrenalect’d woman, 987 
URINE see also Kidney 
adrenocortical metabolites: see Adrenal 
preps. & comps. 
androgens: see Androgens; Steroids 
—— calcium: see Calcium; Electrolytes; Para- 
thyroids 
catechol amines: see Adrenal preps. & 
comps., epinephrine, norepinephrine 
chemical determination of aldosterone in, 
1302 
chloride: see Sodium; Electrolytes 
chorionic gonadotropin: see Gonadotro- 
pins; Pregnancy 
constantly acid urine ‘and ability to con- 
centrate in case of ad. hyperplasia +me- 
tast. prostatic cancer with hypokaliemic 
alkalosis and ine’d urinary aldosterone, 
967 
corticosteroids (corticoids): see Adrenal 
preps. & comps. 
—— £-cortolone: see Adrenal preps. & comps. 
—— determination of aldosterone in, 1151 
—— diabetes insipidus: see Pituitary disorders 
diuresis: see Kidney; Pituitary preps. & 
comps. (ADH, vasopressin, post. pit. ex- 
tract); Water 
electrolytes: see Electrolytes 
estrogens: see Estrogens 
—— flow; acute effects of parathyroid extracts 
on, 681 
— follicle-stimulating hormone (FSH): 
Gonadotropins 
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Ur1nE (Coni’d.) 
—— glucose: see Carbohydrate metabolism; 
Diabetes mell.; Insulin 
gonadotropin: see Gonadotropins 
—— 17-hydroxycorticosteroids (17-OH-CS): 
see Adrenal preps. & comps. 
—— hypercalciuria: see Calcium 
in pregnancy: see Gonadotropins; Preg- 
nancy 
interstitial-cell stimulating hormone 
(ICSH): see Gonadotropins 
iodine compounds: see Iodine 
—— 17-ketogenic steroids (17-KGS); see Ad- 
renal preps. & comps. ; Steroids 
—— 17-ketosteroids (17-KS): see 
17-KS 
—— 17-OH-CS: see Adrenal preps. & comps. 
— methods for determination of constitu- 
ents: see Methods 
—— nitrogen: see Nitrogen; Protein; Uric acid 
—— phosphorus: see Phosphorus 
—— post-hypophysectomy polyuria in acro- 
megaly, 1500 
potassium: see Potassium; Electrolytes 
—— pregnanediol and pregnanetriol: see Preg- 
nanediol; Pregnanetriol 
—— radioactive compounds: see Radioactive; 
.. Iodine, radioactive 
renal function: see Kidney 
sodium: see Sodium; Electrolytes 
steroids: see Adrenal preps. & comps.; 
Androgens; Estrogens; Pregnanediol; Preg- 
nanetriol; Steroids 
sugar: see Carbohydrate 
Diabetes mell.; Insulin 
— THF, ATHF and THE: see Adrenal 
preps. & comps.; Steroids 
total solute conc. after subcortical stimu- 
lation of brain, 1346 
—— urinary calcium; influence on intestinal 
absorp. of Ca, 658 
urinary sediment, vaginal and _ buccal 
smears; effect of estrogen on cornification 
in 281 
— volumes and osmolarity in hypophysect’d 
pregnant woman treated with Pitressin, 
369 
UTERUS AND VAGINA: see also Ovary 
endometrial bleeding in anovulatory 
women after i.v. progesterone, 732 
fetus: see Pregnancy 
— menstruation: see Menstruation 
mucosal smears, in case of complete sex 
reversal, 375 
—— placenta: see Pregnancy 
—— pregnancy: see Pregnancy 
vaginal smears: see also Estrogens; Men- 
struation; Ovary 
— woman with no uterus or vagina, but ac- 
tive ovaries; vaginal, buccal and urinary 
smears; effect of estrogen on cornification 
in, 281 














Steroids, 














metabolism; 























V AGINA: see Uterus and Vagina 
Van Merer Prize Awarp: see American Goiter 
Association, awards 
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VASCULAR System: see also Blood; Heart 

arteriosclerotic men; depression of serum 

cholesterol in by _ triiodothyropropionic 

acid, 490 

—— blood pressure; effect of thyroxine on, 117 

generalized vasodilatation produced by 

parathyroid extract, 681 

—— hypertension and CVA; effect of beta- 
cyamine on serum lipoproteins in, 770 

—— hypertension incase of adrenogenital 
syndrome; excretion of C-21 methyl corti- 
costeroids in, 1608 

—— hypertension in pedigree of family with 
pheochromocytoma, 351 

—— hypertension (persistent) of pre-eclamp- 
sia in bilat’y adrenalect’d woman, 987 

——— hypertensive patients; substance S in ad- 

renal venous blood of, 812 

role in pituitary destruction in diabetes 

mellitus, 1642 

VASOPRESSIN: see Pituitary preps. & comps. 

(ADH, Pitressin, post. pit. extract) 
VENEZUELAN 
— —e on Obstetrics & Gynecology, 
136 














—— Indians; elevated thyroidal I'*! uptake in 
absence of goiter, 1440 
17-a-VinyYL derivatives of 19-nortestosterone: see 
Androgens 
VIRILIZATION: see also Adrenal disorders; Andro- 
gens; Hair; Ovary; Testis 
adrenogenital syndrome: see Adrenal dis- 
orders 
associated with adrenal disease: see Ad- 
renal disorders; Cushing’s syndrome 
fetal masculinizing action of certain oral 
progestins, 1369 
lack of correlation with pregnanetriolone 
and 17-KS excretion in adrenal ca., 608 
—— masculinization of female infant in assoc. 
with estrogen therapy during gestation, 
1004 
—— virilizing adrenal adenoma vs. adreno- 
genital syndrome; excretion of three C-21 
methyl corticosteroids in, 1608 
virilizing arrhenoblastoma: see Ovary 
—-— virilizing congenital adrenal hyperplasia 
in identical twits, 203 
VITAMINS 
De (new i.v. preparation) in treatment of 
hypoparathyroidism resistant to A.T.10 
and oral calciferol, 224 
—— D2; unusual response to, in idiopathic 
hypoparathyroidism, 590 
—— D-induced versus sarcoid hypercalciuria; 
suggestion re calcium metabolism, 658 
Vocat Corp paralysis: see Nervous system, re- 
curr. laryng. nerve; Thyroid disorders, 
surgical treatment 




















W aren: see also Kidney; Urine 

antidiuretic hormone: see Pituitary preps. 
& comps. (ADH, Pitressin, vasopressin, 
post. pit. extract) 

clearance in hypophysect’d woman with 
diabetes insip.; effect of pregnancy, 369 
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WatTER (cont’d.) 
deprivation tests in patients with diabetes 
insip. during pregnancy and lactation, 805 
—— diabetes insipidus: see Pituitary disorders 
edema; acute effects of parathyroid ex- 
tract in, 681 
— edema, intractable; stimulation of aldo- 
sterone secretion by ACTH in, 1185 
— fluid balance in pregnancy and the puer- 
perium, 403 
—— results of water test in aldosterone de- 
ficiency, 1023 
—— RKP water test in postpartum pituitary 
necrosis, 1420 


X-Rar: see Roentgen ray 
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XANTHOMA, tuberosum or tendinosum; effect of 
betacyamine on serum lipoproteins in, 770 


Y rrarom™ 
implanted into pituitary in Cushing’s 
syndrome, 1144 
implanted into pituitary in treatment of 
malig. edematous exophthalmos, 583 


Zine 


ACTH; effect on plasma and urinary 
steroids, Na/K ratio and eosinophil count, 
tl 

—— ACTH, intramuscular: see also Pituitary 
preps. & comps., ACTH 
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In Kraurosis and Leukoplakia Vulvae, 


Pruritis Vulvae et Ani, Postmenopausal 
and Senile Vaginitis... 
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ACID MANTLE® -HYDROCORTISONE-ESTRONE-PYRILAMINE MALEATE-SYNTHETIC VITAMIN A 


pDome 
Stops itching instantly and completely. 
Corrects thickening of skm—eliminates scaling. 
Restores skin to normal softness and pliability. 
Tends to negate necessity for surgery 
in Kraurosis and Leukoplakia Vulvae. 


INCORPORATED 


Supply: With 2% hydrocortisone in 2 oz. and | oz. tubes Im EXCLUSIVE 
With 1% hydrocortisone in 2 oz. tubes skeet 


Sig: Apply twice daily Samples and literature on request 
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Endocrine infertility... 
hut 24 per cent conceived 


® ORAL 
PROGESTATIONAL 
AGENT 


(norethindrone, Parke-Davis) 


In a recent study, NORLUTIN was given to 78 women with definite infertility problems, 
established by substantial study and treatment. Each patient was found to have luteal phase 
inadequacy of some degree. Conception followed treatment with NoRLUTIN in 19 of the 
78 patients. The authors conclude that “...the new steroids [including NoRLUTIN] definitely 
do offer us a better chance of improving fertility in certain patients and of helping them 
achieve a pregnancy that otherwise might not occur.”! 


In some patients with infertility, ovulation is followed by inadequate corpus luteum forma- 
tion so that the endometrium is unprepared for nidation. Poor corpus luteum function is 
indicated by a short secretory phase (less than 10 days as determined by the basal tempera- 
ture recordings), by a basal temperature rise of less than 0.8°F, by low urinary pregnane- 
diol excretion at the peak of the secretory phase, and by an imperfect secretory endometrium 
at the end of the ovarian cycle.* 


Therapy with NoRLUTIN during the latter half 
of the cycle may benefit patients who are infer- 
tile because of inadequate progestational endo- 
metrium. Improvement of the endometrium 
increases probability of conception. A potent 
oral agent, NORLUTIN “...is effective in produc- 
ing progestational changes in very low dosage.” 
INDICATIONS FOR NORLUTIN: Conditions 
involving deficiency of progesterone, such as pri- 
mary and secondary amenorrhea, menstrual irregu- 
larity, functional uterine bleeding, endocrine 
infertility, habitual abortion, threatened abortion, 
premenstrual] tension, and dysmenorrhea. 


PACKAGING: 5-mg. scored tablets, bottles of 30. 


REFERENCES: (1) Tyler, E. T., & Olson, H. J.: Ann. 
New York Acad. Sc. 71:704, 1958. (2) Greenblatt, R. B., & 
Clark, S. L.: M. Clin. North America (March) 1957, p. 587. 
(3) de Alvarez, R. R., & Smith, E. K.: J.4.M.A. 168:489, 1958. 
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Mail this form to Charles C Thomas - 
Publisher - Springfield - Illinois and 
you will receive your copy imme- 
diately. 
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Many communications have been received in- 
dicating that this meeting was an outstanding 
one, particularly because of the excellence of 
the papers, dealing with biochemistry and its 
allied sciences. An internist interprets the re- 
sults of the various laboratory procedures in 
terms designating in what manner they might 
be of practical value. 


Complete the form below and we will 
send you one copy of Transactions of 
the American Goiter Association 
($16.75, 488 pages, 182 illustrations), 
for ten days free inspection approval. 
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Metabolic 
Homeostasis 


A SYLLABUS FOR THOSE CONCERNED 
WITH THE CARE OF PATIENTS 


By NATHAN B. TALBOT, M.D., 
ROBERT H. RICHIE, M.D., and 
JOHN D. CRAWFORD, M.D. 


This syllabus, by the authors of Functional 
Endocrinology from Birth through Adoles- 
cence, brings together in a succinct and 
readily visualized manner information of 
practical value in the clinical management 
of patients with metabolic disorders—and 
shows how such disorders may be avoided 
in infant feeding, parenteral fluid therapy, 
and the management of patients with 
limitations in renal function. As ~ back- 
ground, it summarizes information con- 
cering the manner in which the body’s 
homeostatic systems enable it to maintain 
and, when necessary, regain metabolic nor- 


mality. 


Original data are included so that the 
reader can consider material at first hand. 
Most of the charts are new and previously 
unpublished, and a bibliography gives rep- 


resentative key references. 


Metabolic Homeostasis is designed for con- 
venient reference under working conditions. 
Its spiral binding opens flat. The text paper 
is durable and will accept ink, or pencil 
notation and erasure. This handbook will 
be of great assistance to practicing physi- 
cians and medical students. 133 pages, 


charts, drawings. $3.00 


A COMMONWEALTH FUND BOOK 


HARVARD 2U 
University Press Ts 
79 Garden Street, Cambridge 38, Mass. 
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TEXTBOOK OF GYNECOLOGY 
by Laman A. Gray, Univ. of Louis- 
ville Medical School, Kentucky. A 
new, modern summary of present- 
day gynecology —briefly and 
clearly presented. Theories are 
touched upon—stress is on the facts 
as known today. Ideal as an outline 
from which the teacher may elabo- 
rate and digress. Invaluable to the 
practicing physician who wishes to 
follow new methods and approaches. 
Covers pathology, symptoms, diag- 
nosis, treatment, operative — tech- 
niques. All illustrations are brand 
new—tone drawings and _photo- 
micrographs. Publication date No- 
vember 1959 


THE METABOLISM OF CAR- 
DIAC GLYCOSIDES: A Review of 
the Absorption, Metabolism and Ex- 
cretion of  Clinically-[mportant 
Cardiac Glycosides by S. E. Wright, 
Univ. of Sydney, Australia. Work 
carried out in the past decade on the 
metabolism of the glycosides pre- 
sents a far clearer picture and a 
more logical explanation of 
clinical preferences. Dr. Wright has 
gathered together in his monograph 
all recent work in the field and has 





CANCER OF THE BREAST, 
Compiled and edited by Willar¢ H, 
Parsons, Univ. of Mississippi School 
of Med. Renowned authors cover 
concisely in ten well-chosen,  well- 
illustrated chapters the more im. 
portant phases of carcinoma of the 
breast. “All have been remarkably 
accurate in their statements, and 
have maintained a_ conservative 
and practical viewpoint in thei 
discussions; all have advantages of 
vast experience in their fields.”— 








CARCINOMA OF THE THY- 
ROID GLAND: A Clinical and 
Pathologic Study of 293 Patients 
at the University of California Hos- 
pital by Stuart Lindsay, Univ. of 
California School of Medicine, San 
Francisco. For the physician who 
must plan rational therapy—a com- 
plete study of the natural history 
of the disease. The author stresses 
the initial manifestations, its origin 
in normal or pathologic thyroid tis- 
sue, manner and rate of growth and 
dissemination within the gland, sites 
of metastic localization, course, and 
duration. Particularly important is 
the patient-survival data which clari- 
fies a number of important questions 
on therapy and prognosis—questions 
which must be answered before this 
malignant neoplasm can be attacked 
with confidence. Publication date 
December 1959 








GOUTY ARTHRITIS AND 
GOUT by Thomas E. Weiss and 
Albert Segaloff, both of Tulane 
Univ. School of Medicine. There is 
really nothing to compare with this 
book—it is the only individual pub- 
lication on the subject which con- 
tains photographs of the pathological 
lesions of gout. Broad in scope, it 
covers all aspects of the malady 
and its complications. EXCLUSIVE 
FEATURE: Accepted and effective 
methods of diagnosis and treatment. 


Pub. Aug. °59, 235 pp., 73 il., $7.50 





From the Foreword by Warren H. 
Cole. Pub. July 1959, 256 pp., 69 
figs. (Amer. Lec. Surgery), $7.50 


reviewed the relationship of chemi- 
cal structure and pharmacological 
activity. (Amer. Lec. Biochemistry 
and Biophysics) Publication date 
January 1960 




















MITRA OPERATION FOR CAN 
CER OF THE CERVIX: Extra 
peritoneal Pelvic Lymphadenectomy 
and Radical Vaginal Hysterectomy 
by Subodh Mitra, Calcutta Univ 
School of Medicine, India. Sketchy 
descriptions of Mitra’s operatio 
have been published in many jour 
nals, but now, for the first time, i 
this monograph appears a COLLEC. 
TIVE PERSPECTIVE OF THIS 
OPERATION. “Professor Mitra’ 
technic is impressive, fine and 
exact. He describes with accuracy 
all details of the steps of the opera 
tion with their difficulties and dan 
gers; he tells all possible ways of 
avoiding the difficulties. His result 
are very good.”—From the Foreword 
by Robert Schroeder. (Amer. Lec. 
Gynecology and Obstetrics) Publica 
tion date January 1960 


NEW 
BOOKS 


FOR 
INTERNISTS 








GYNECOLOGICAL UROLOGY. Edited by Abdel Fattah Youssef, Caird 
Univ., Egypt. With contributions by thirty-two leading specialists from eigh| 
countries, this is by far the most comprehensive and up-to-date work o 
gynecological urology that exists in any language. Covers all interrelated aspect 
of the two specialties with particular emphasis on recent trends and develop 
ments including a thorough discussion of urologic problems in obstetrics 
Clearly a reflection of modern medical opinion throughout the world— 
magnificent illustration of what can be achieved in the field of medical writing 
by international cooperation on a large scale. Publication date January 1960 
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animal observations. While written prima- 
rily in terms of seizure mechanisms, it offers 
values for many aspects of nervous system 
function. Each subject is discussed with the 
latter in mind, drawing freely upon clinical, 


NEUROCHEMISTRY 
OF EPILEPSY 








By DONALD B. TOWER, M.D. 
Chief, Clinical Neurochemistry Laboratory 
National Institute of Neurological 
Diseases and Blindness 


The first relatively comprehensive, under- 
standable source book and progress re- 
port on the mechanisms responsible for 
seizure processes. Four principal aspects 
are considered in detail: 
1. Cerebral oxidative metabolism 
2. Cerebral amino acid metabolism 
and vitamin B, 
3. Cerebral electrolytes and trans- 
mitters 
4, Anticonvulsants 
Couched in readily understandable 


terms. Emphasis is on human aspects, ex- 
tensively supplemented with experimental 


neurophysiological, biophysical and phar- 
macological data which must be integrated 
with the neurochemical data for the most 


comprehensive picture. 


A Monograph in The Bannerstone 
Division of AMERICAN LEC- 
TURES IN LIVING CHEMISTRY 
edited by I. NEWTON KUGEL- 
MASS, M.D., Consultant to the De- 
partments of Health and Hospitals, 
New York City. 


Publication date February 1960 
CHARLES C THOMAS «¢ PUBLISHER 


301-327 East Lawrence Avenue 


Springfield ¢ Illinois 























In answering advertisements please mention JOURNAL OF CLINICAL ENDOCRINOLOGY AND METABOLISM 


viii 





























ACTA ENDOCRINOLOGICA 


THE OFFICIAL JOURNAL OF THE ENDOCRINOLOGICAL SOCIETIES IN DENMARK, 
FINLAND, GERMANY, HOLLAND, NORWAY, SWEDEN AND SWITZERLAND 


Vol. XXXII, Fase. III CONTENTS November 1959 


PAGE 
Valamos B. K., Daikos G. K., Samara V. and Koutras D. A.: The use of radioiodine 


for the diagnosis and treatment of thyroid diseases aut 


Luft R., Ikkos D., Gemzell C.-A. and Olivecrona H.: The effect of human growth hor- 
mone in hypophysectomized human diabetic subjects ............000eceeeeeeeeeees 

Ikkos D., Luft R. and Gemzell C.-A.: The effect of human growth hormone in man .. 

Gans E.: The F. S. H.-content of serum of intact and of gonadectomized rats and of 
Mal tren tecuc Wille SOMe NODINONGR™ ¢/cie: pr) ov cccialc.wdie ce non Cee eare dhawnwneedonweseNuceas 

Gans E.: The I. C. S. H.-centent of serum of intact and of gonadectomized rats and of 
cater female Wilh SES BOMMIONES os 6ecs.06 vials navn singe nacnewesendeowenesscusadeates 

Timonen S. and Vddnéinen P.: Uterine myoma. Some hormone assays 

Berde B. and Saameli K.: The action of the synthetic polypeptide valyl-oxytocin on the 
human uterus in vitro and in vivo 

Croes-Buth S., Paesi F. J. A. and de Jongh S. E.: Stimulation of ovarian follicles in 


hypophysectomized rats by low dosages of oestradiol benzoate 


Hokfelt B., Luft R. and Sekkenes J.: Intermittent oedema with periodic excessive pro- 
duction of hydrocortisone in a patient with a pituitary tumour 


Chappel C. I., Rona G. and Gaudry R.: The influence of adrenal cortical steroids on 
cardiac necrosis produced by isoproterenol 

Fotherby K., Forrest A. D. and Laverty S. G.: The effect of chlorpromazine on adreno- 
cortical function 

Hohlweg W. und Laschet U.: Zur Frage der Cortison- und Corticotropin-Wirkung auf 
das Hypophysen-Nebennierenrinden-System 

Fromm G. A., Fideleff E., Ferrero M., Najenson H. and Funes J. C.: Parathyroid fune- 


tion in patients with peptic ulcer 


One number issued monthly, four numbers forming a volume. Three volumes yearly, the 
price of each volume is 50.00 Danish crowns, or $7.25, or sh. 52/—, post free. The supple- 


ments are supplied free of charge to subscribers. 


Publisher: PERIODICA, 8A Boeslundevej 
Copenhagen Brh., Denmark 











IMPROVING ON NATURE 


This great river has been made more valuable to man because its power has been 
harnessed by this dam. Proloid, the only improved but complete thyroglobulin, 


offers similar evidence of man’s ingenuity in improving on nature. 

Proloid restores patients to a euthyroid state—but does so safely and smoothly. 
Our exclusive double assay assures unvarying potency from prescription to pre- 
scription. Three grains of Proloid daily is the average dosage for patients with 
mild forms of hypothyroidism. 
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